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This document transmits the Fish and Wildlife Service's (Service) programmatic biological and
conference opinions based on the Service's review of the CALFED Bay-Delta Program
(CALFED Program) and its effects on listed species and critical habitats in California.  These
opinions are provided in accordance with section 7 of the Endangered Species Act of 1973, as
amended (Act)(16 U.S.C. 1531 et seq.).  The Service originally concluded formal consultation
on the CALFED Program on August 23, 2000.  The CALFED Agencies requested reinitiation
of formal consultation on August 28, 2000, to clarify language within the project description.

These biological and conference opinions are based primarily on information provided in: 
(1) the July 2000, Multi-Species Conservation Strategy; (2) the July 2000 Final Programmatic
EIS/EIR for the CALFED Bay-Delta Program and its Technical Appendices; (3) the
Environmental Water Account Operating Principles Agreement in Appendix E; (4) additional
information contained in Service files.  A complete administrative record of this consultation is
on file in this office.

Wayne S. White 
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Introduction

This biological opinion addresses implementation of the CALFED Bay-Delta Program (CALFED
Program).  The CALFED Program was developed collaboratively by 18 Federal and State
agencies (CALFED Agencies) with management and regulatory responsibilities affecting the San
Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta).  The co-lead agencies for the
purposes of this biological opinion are the Bureau of Reclamation (Reclamation), Fish and
Wildlife Service (Service), Bureau of Land Management (BLM), Geological Survey (USGS),
Army Corps of Engineers (Corps), Environmental Protection Agency (EPA), National Marine
Fisheries Service (NMFS), Natural Resources Conservation Service (NRCS), Forest Service
(USFS), and Western Area Power Administration (WAPA).  The State of California’s Resources
Agency is an applicant for the purposes of this consultation, and represents the California
Department of Fish and Game (CDFG), Department of Water Resources (DWR) and the
Reclamation Board.

CALFED Program implementation, in conjunction with the MSCS and programmatic biological
opinions, will provide benefits in subsequent site specific consultations.  Specifically, individual
projects that qualify for consultation will be evaluated within the context of the program as a
whole, which includes major elements designed to improve the environmental baseline and lead to
the recovery of targeted species.  These major elements will be subject to on-going monitoring,
evaluation, and the application of adaptive management.  Project specific biological opinions will
take into account the environmental benefits that accrue from the CALFED Program.  As a result,
the Service and NMFS anticipate that implementation of the overall CALFED program will
streamline the ESA compliance process, and benefits to listed species will reduce the need for
additional provisions to satisfy legal requirements.

The CALFED Program is described in the main document of the Programmatic Environmental
Impact Statement/Programmatic Environmental Impact Report (PEIS/PEIR), its technical
appendices for program plans and strategies, and in its Implementation Plan and Phase II report. 
The Description of the Proposed Action in this programmatic biological opinion is based on
these documents.  Thus, the Description of the Proposed Action provides clarifications and
details derived from the various documents comprising the PEIS/PEIR and is intended to provide
a  comprehensive description of the CALFED Program.

The PEIS/PEIR is a National Environmental Policy Act (NEPA) document that allows for future,
tiered, site-specific NEPA analysis on CALFED Program actions.  This programmatic biological
opinion provides for a similar tiering process.  Discrete CALFED Program actions will submit to
tiered review under section 7 of the Federal Endangered Species Act (ESA), where appropriate. 
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The Multi-Species Conservation Strategy (MSCS) facilitates this process by describing a process
for developing Action-Specific Implementation Plans (ASIP) consistent with the CALFED
Program and ESA; and programmatic measures to avoid, minimize, and compensate for impacts
to listed and  proposed species, and species of special concern.

The CALFED Program has several programs designed to further the purposes of ESA.  These
programs are an inseparable part of the CALFED Program, and include the Ecosystem
Restoration Program (ERP), MSCS, Water Quality Program (WQP), Environmental Water
Account (EWA) and its Operating Principles, and implementation strategies including monitoring
and adaptive management.  Commitments to uphold the ESA by CALFED Agencies, combined
with implementation of the programs and commitments as described in the Description of the
Proposed Action, contributed to the Service’s decision-making process leading to a Conclusion
of no jeopardy or adverse modification.   The no-jeopardy conclusion at this programmatic scale
is not intended to, and does not, preclude the Service from making a future jeopardy
determination for a project-specific action, based on the effects analysis.  However, the (1)
monitoring and adaptive management, (2) communication, cooperation, and outreach, (3) agency
commitments regarding conservation, restoration, compensation, and commitments to work
together to recover listed species, and (4) project-specific consultation all diminish the likelihood
of future jeopardy opinions tiered under this programmatic biological opinion.

This consultation is intended to address in a comprehensive manner the numerous and widely
varied actions related to the implementation of the CALFED Program.  While CALFED Program
actions are clearly interrelated and interdependent, many actions implemented by the various
CALFED Agencies are not and should not be considered as stand alone actions.  Nevertheless,
the Service and NMFS have agreed with the other CALFED Agencies that to facilitate ESA
compliance, the activities that are listed in the Description of the Proposed Action would be
evaluated as a suite of actions all related in one form or another to the CALFED Program. 
Therefore, this biological opinion addresses the effects upon listed species resulting from the
implementation of this suite of actions as a whole and also provides a strategy, or process, as to
how ESA compliance on the individual activities that cumulatively make up the CALFED
Program will be accomplished.

A number of key program actions related to the implementation of a variety of activities,
especially those related to addressing the needs of listed species, are considered in developing this
biological opinion at the programmatic level.  These key program actions are critical to the overall
determination of how implementation of this suite of actions may, or may not jeopardize listed
species because the effects of the actions are evaluated in the aggregate.  If key program actions
are not implemented at this programmatic level, or new information becomes available,
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consultation would be reinitiated at the programmatic level to ascertain how the lack of
implementation of any action(s), or new information, affects the evaluation of effects upon listed
species associated with the overall implementation of the suite of actions being considered and the
subsequent conclusions made in this biological opinion.

The project-specific or tiered consultations that will follow this programmatic consultation will
rely on implementation of the key program actions to direct the development and implementation
of the project-specific actions.  If the CALFED Program fails to implement conservation measures
or if new information becomes available, reinitiation on the programmatic level may be necessary.

The Service and other CALFED Agencies have consulted on numerous large-scale projects and
plans that impact species protected under the ESA.  The results of these consultations have been
biological opinions that stand on their own merits, establish thresholds to ensure survival and
recovery of listed species, and establish a baseline for the effects considered by subsequent
consultations.  Of particular note are: the Service’s October 15, 1991, biological opinion on the
Friant Water Contract Renewals (Friant, Service file #1-1-91-F-22); the Service’s December 27,
1994, biological opinion on Interim Water Contract Renewal (Interim, Service file #1-1-94-F-69);
the Service’s November 2, 1994, biological opinion on the Environmental Protection Agency’s
Water Quality Standards for the San Francisco Bay/Sacramento-San Joaquin Rivers and Delta
(Service file #1-1-93-F-61), the Service’s March 6, 1995, biological opinion on Reclamations’s
Long-term Operations Criteria and Plan [(OCAP), Service file #1-1-94-F-70]; and the Service’s
opinions on the Los Vaqueros Project—in particular the September 9, 1993, opinion (Los
Vaqueros, Service file #1-1-93-F-35).  This biological opinion is based on the understanding that
the thresholds identified in those earlier opinions are a part of the baseline for this consultation. 
Actions that are not consistent with the project description in this document have not been
analyzed for their impacts on the survival and recovery of listed and proposed species.

To implement long-range planning and to assure efficient and effective implementation of the
CALFED Program and ESA, the CALFED Agencies, which includes the Service, NMFS, and
CDFG (Fish and Wildlife Agencies), will continue coordination on: (1) development of ASIPs for
future tiered CALFED Program actions; (2) identification and implementation of conservation
actions needed to minimize the impact of the CALFED Program on listed species; and (3)
continually monitoring, evaluating, and adapting the program based upon new information.

Although this document is intended to dovetail with the NEPA process, it should be noted that
Categorical Exclusions from NEPA are not exempt from compliance with the ESA.  The ESA
guidance in this opinion is intended to be followed based on effects to listed species.  Any
ancillary or exclusionary language from laws other than the ESA should not be used to bear upon
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any effects determinations that are made relative to listed species.

Numerous acronyms are used for actions and projects within the CALFED Program.  In this
document use of acronyms has been limited to those entities, acts, and descriptors that are
referred to frequently.  A list of these acronyms is provided on the following pages in Table 1. 

Table 1.  Acronyms used in this opinion

af acre-feet

ASIP Action Specific Implementation Plan

AWMC Agricultural Water Management Council

BDAC Bay-Delta Advisory Committee

BLM U.S. Bureau of Land Management

BMP best management practice

CALFED Eighteen Federal and State agencies

CCA candidate conservation agreements

CCWD Contra Costa Water District

CDFG California Department of Fish and Game

CEQA California Environmental Quality Act

CESA California Endangered Species Act

cfs cubic feet per second

CMARP Comprehensive Monitoring, Assessment, and Research Program

CNPS California Native Plant Society

Corps U.S. Army Corps of Engineers

CUWCC California Urban Water Conservation Council

CVP Central Valley Project

CVP-OCAP Central Valley Project-Operations Criteria and Plan

CVPIA Central Valley Project Improvement Act

CWA Clean Water Act
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DCC Delta Cross Channel

DO dissolved oxygen

E/I Ratio Export-Inflow Ratio

EPA U.S. Environmental Protection Agency

ERP Ecosystem Restoration Program

ERPP Ecosystem Restoration Program Plan

ESA Federal Endangered Species Act

EWA Environmental Water Account

FERC Federal Energy Regulatory Commission

FONSI Finding of No Significant Impact

FMWT fall midwater trawl survey

Gap GIS California Gap Analysis landcover geographic information system

GIS geographic information system

HCP Habitat Conservation Plan

IA implementing agreement

ISI integrated storage investigation

MAF million acre-feet

“M” goal maintain the species

MOU Memorandum of Understanding

MSCS Multi-Species Conservation Strategy

NCCP Natural Community Conservation Plan

NEPA National Environmental Policy Act

NMFS National Marine Fisheries Service

NOD Notice of Determination

O&M Operation and Maintenance

OCAP Operations Criteria and Plan
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PG&E Pacific Gas & Electric Company

pH measure of acidity or alkalinity

PL Public Law

PEIS/PEIR Programmatic Environmental Impact Statement/
Programmatic Environmental Impact Report

ppb parts per billion

ppm parts per million

ppt parts per thousand

“r” goal contribute to recovery of the species

“R” goal recovery of the species

Reclamation U.S. Bureau of Reclamation

ROD Record of Decision

Service or USFWS U.S. Fish and Wildlife Service

SB Senate Bill

SJRA San Joaquin River Agreement

SRA shaded riverine aquatic

SWP State Water Project

SWRCB State Water Resources Control Board

TAF thousand acre-feet

TMDL Total Maximum Daily Load

TOC Total Organic Carbon

USDA U.S. Department of Agriculture

USGS U.S. Geological Survey

VAMP Vernalis Adaptive Management Program

WAPA Western Area Power Administration

WQCP Water Quality Control Plan

WQP Water Quality Program
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WUE Water Use Efficiency Program

Study Area

The area addressed in this biological opinion (Appendix A) includes the legal Delta, Suisun Bay
and Marsh, lands within the Central Valley watershed, the upper Trinity River watershed, the
southern California water system service area, San Pablo Bay, and San Francisco Bay.  The
CALFED Program study area also includes portions of the Pacific Ocean out to the Farallon
Islands, and a near-shore coastal zone that extends from about Morro Bay to the Oregon border. 
This latter area is not addressed in this biological opinion.

This biological opinion addresses the following three distinct geographic subareas:

• MSCS Focus Area.  This area (Appendix A, Figures A-1 and A-2) includes the legally
defined Delta, Suisun Bay and Marsh, the Sacramento and San Joaquin Rivers and their
tributaries downstream of major dams, and the potential locations of reservoirs. 

• Other Service Areas.  This area (Appendix A, Figure A-1) includes other State Water
Project (SWP) and Central Valley Project (CVP) service areas that are located outside of
the MSCS Focus Area and the Watershed Program Area.

• Watershed Program Area.  This area (Appendix A, Figure A-1) encompasses the entire
upper watersheds of the Central Valley including those areas located above and below
major dams and outside the MSCS Focus Area and other service areas, and a portion of
the upper Trinity River watershed.

A total of 126 listed and proposed species occur or potentially occur in the MSCS focus area
(Appendix B). 
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CONSULTATION HISTORY

The CALFED Program was initiated in May 1995 by then Governor Pete Wilson and the Clinton
Administration to address environmental and water management problems associated with the
Bay-Delta.  In June 1995, State and Federal agencies launched a partnership to develop and
implement a comprehensive, long-term management plan for the Bay-Delta.  The management
plan is intended to address problems of the Bay-Delta system within four critical, often
competing, resource categories: ecosystem quality, water quality, levee system integrity, and
water supply reliability.  The CALFED Program officially involves the 18 CALFED Agencies
with management or regulatory responsibilities in the Bay-Delta.  Stakeholder input was 
facilitated through the Bay-Delta Advisory Committee (BDAC).

At its inception, the CALFED Program was divided into two planning phases (Phase I and II) and
an implementation phase (Phase III).  During Phase I, the CALFED Program concentrated on
identifying and defining the problems confronting the Bay-Delta system.  A mission statement and
guiding principles were developed, along with CALFED Program objectives and an array of
potential actions to meet them.  Phase I was completed in September 1996. 

During Phase II the CALFED Program developed a preferred program alternative (Preferred
Program Alternative) and conducted a comprehensive programmatic environmental review
process.  Because the CALFED solution area is so large, and because it is approaching its task in
an integrated, comprehensive way, environmental review must be conducted on a very broad
level.  Phase II ends following the signing of a Federal Record of Decision (ROD) and State
Certification of the Final PEIS/PEIR.  Phase III will begin with implementation of the CALFED
Program.  The CALFED Program solution plan is expected to take 30 years or more to complete.
 
Early in Phase I, from July 1995 to July 1996, the co-lead Federal CALFED Agencies held more
than 30 public meetings and workshops around the State to involve Californians in developing a
Bay-Delta solution.  The participating Federal agencies included the NMFS, NRCS, Corps,
Reclamation, EPA, and the Service.  The problems of the Bay-Delta were defined and a range of
alternative solutions was developed.  Additionally, three preliminary alternatives for Delta water
conveyance were identified for further analysis during Phase II.  The first conveyance
configuration relied primarily on the existing conveyance system, with some minor changes in the
south Delta.  The second configuration relied on enlarging channels within the Delta.  The third
configuration included in-channel modifications and a conveyance channel that would move some
water around the Delta.  Each of these alternatives also included new ground and surface water
storage options.  Proposed management actions were grouped into six CALFED Program
elements (i.e., levee system integrity, water quality improvements, ecosystem restoration, water
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use efficiency measures, water transfers, and watershed management).  In February 1996, the
CALFED Program released 20 draft alternative solutions, each including hundreds of actions to
help solve the Bay-Delta problems.

CALFED Agencies participated on management and technical teams (e.g., the MSCS teams, and
the Ecosystem Restoration Program [ERP] Focus Group) and contributed to several planning
documents developed during Phase II, including the Draft (March 1998) and Final (July 2000)
PEIS/PEIR; and Administrative Draft (March 31, 2000), Draft (April 17, 2000) and Final (July
2000) MSCS, which serves as the biological assessment for the CALFED Program section 7
consultation. 

In June 1996, the list of alternatives was refined to three conceptual comprehensive approaches. 
In September 1996, the CALFED Agencies released the Phase I Final Report and launched a two-
year environmental review of the conceptual alternative solutions.  This action concluded Phase I
of the CALFED Program and moved it into Phase II.

From June 1996 to December 1997, the CALFED Agencies held hundreds of public meetings to
continue to involve the public in the process.  Technical staff from various agencies worked with
stakeholders to further refine the list of alternatives.

From March 1997 to November 1997, the CALFED Agencies released draft reports for four
programs that were common to all of the alternatives.  These draft reports included:  the
Ecosystem Restoration Program Plan, the Water Quality Component Report, the Water Use
Efficiency Report, and the Delta Levee System Integrity Program Report.

In December 1997, more than $60 million in ecosystem restoration program projects were
funded.  This led to an additional $24 million in ecosystem restoration projects being funded in
February 1998.

On March 16, 1998, the CALFED Agencies released a draft PEIS/PEIR containing the refined
draft alternatives.  The release was followed by a 105-day public comment period, which ended
on July 1, 1998.  Additionally, during the March 16, 1998 to July 1, 1998 time frame, the
CALFED Agencies conducted further technical analyses to develop the draft Preferred Program 
Alternative, while also hosting public meetings, hearings, and workshops to continue to get public
input.
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In September 1998, another $25.5 million in ecosystem restoration projects were funded.  In
December 1998, the CALFED Agencies issued the Revised Phase II Report and draft framework
plan for a Preferred Program Alternative.

On June 25, 1999, the CALFED Agencies released a revised draft PEIS/PEIR, which was
followed by a 90-day comment period.

In July 2000, the CALFED Agencies released the final PEIS/PEIR which was followed by a 30-
day comment period.

On August 18, 2000, the Service received a request for initiation from Reclamation, which is
acting as the lead agency on behalf of all the Federal CALFED Agencies.

BIOLOGICAL AND CONFERENCE OPINIONS

Description of the Proposed Action

CALFED Bay-Delta Program

The CALFED Program is a long-term comprehensive plan to restore ecological health and
improve water management for beneficial uses of the Bay-Delta system.  The CALFED Program
addresses issues in four general problem areas:  ecosystem quality, water quality, water
management, and levee system integrity.  The following CALFED Program components were
developed to solve issues in the problem areas:

• Levee System Integrity Program
• Water Quality Program
• Ecosystem Restoration Program
• Water Use Efficiency Program
• Water Transfer Program
• Watershed Program
• Storage
• Conveyance
• Environmental Water Account
• Science Program
• Multi-Species Conservation Strategy
• Governance
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Most CALFED Program elements are described in technical appendices to the PEIS/PEIR. 
Storage and Conveyance are described separately.   The EWA is an operational strategy intended
to improve fish protection while not adversely affecting water supply. 

All aspects of the CALFED Program are interrelated and interdependent.  Ecosystem restoration
is dependent upon supply and conservation.  Supply is dependent upon water use efficiency and
consistency in regulation.  Water quality is dependent upon water use efficiency and consistency
in regulations, improved conveyance, levee stability and healthy watersheds. 

The CALFED Program includes a framework guiding implementation that addresses the scope,
complexity, and duration of the CALFED Program, and the relative uncertainty regarding the
CALFED Program’s approach in resolving issues in the problem areas.  Implementation is
supported by an Implementation Plan that describes Stage 1 actions, CALFED Program
integration, governance, and financing.  In addition, a Science Program is included to carry out
monitoring, assessment and research; and a MSCS will be followed to achieve compliance with
the ESA.  Implementation of the CALFED Program will be guided by an adaptive management
approach with monitoring of performance to help modify (adapt) future actions and contribute to
decision making.  Also, the CALFED Program will be guided by the principle of balanced
implementation of CALFED Program elements. 

The term of this programmatic biological opinion includes Phase III of the CALFED Program (30
years or more), provided the CALFED Program remains in compliance with this programmatic
biological opinion.  The Service will evaluate the CALFED Program’s consistency with this
biological opinion at numerous points in the future, including:

• During review of annual reports submitted by the CALFED Program.
• During subsequent, tiered informal and formal consultation on ASIPs.
• After 4 years of implementation when sufficient data is collected and analyzed to fully

evaluate the effectiveness of the WMS, together with other conservation elements, in
meeting the conservation objectives of the CALFED Program.

• At the conclusion of Stage 1 to assess the Program’s compliance in achieving the
conservation objectives established in the CALFED “Milestones.”

If the Service determines that the CALFED Program is not in compliance with this biological
opinion, the CALFED Agencies will reinitiate this programmatic consultation.  In addition, refer
to the Reinitiation Statement in this consultation for further reasons for reinitiation.
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The following sections describe the CALFED Program and its elements in greater detail.

Levee System Integrity Program

The Levee System Integrity Program’s goal is to improve levees and levee management in the
legal Delta and will investigate the level of levee work in Suisun Marsh, which together define its
scope.  All projects under the Levee System Integrity Program will be implemented to be fully
consistent with other CALFED Program elements, including the ERP, Conveyance, and MSCS. 
Project-specific plans will incorporate appropriate elements of these other programs and
strategies.  Individual projects pursued under the Levee System Integrity Program, including each
of the levee plans described below, will fully evaluate all alternatives during tiered environmental
review and will fully analyze and address effects under section 7 or section 10 of the ESA.  The
Levee System Integrity Program is comprised of the following five elements in the Delta, and a
plan for Suisun Marsh levees:  

Delta Levee Base Level Protection Plan.  The CALFED Program will provide funding to
participating local agencies in the Delta to reconstruct certain Delta levees to a uniform,
base-level standard.  The tentative standard is the Public Law (PL) 84-99 Delta Specific
Standard (PL 84-99).  Constructing levees to the PL 84-99 criteria is a prerequisite for,
but not a guarantee of, post-flood Federal disaster assistance.  This plan will evaluate the
estimated 520 miles of non-Federal levees in the Delta and recommend levee segments
that should conform with the Delta Specific Standard criteria.  In addition, a funding
mechanism will be established to support the routine inspection and maintenance of levees
in the Delta, and for emergency response.

Delta Levee Special Improvement Projects.  These projects will target areas that will
provide flood protection above base-level standards for some islands protecting public
benefits such as water quality, the ecosystem, life and personal property, agricultural
production, cultural resources, recreation, and local and Statewide infrastructure.  The
scope of the Delta Levee Special Improvement Projects encompasses the Delta and levees
bordering the northern Suisun Bay from Van Sickle Island to Montezuma Slough. 
Maintenance of upgraded levees will occur in conformance with specific criteria,
consistent with meeting ERP objectives.
Delta Levee Subsidence Control Plan.  The goal of this plan is to minimize the risk to
levee integrity from land subsidence, in coordination with other CALFED Program
elements.  Measures will be implemented to reduce, eliminate, or reverse subsidence
within a “zone of influence” (approximately 0-500 ft) adjacent to affected levees. 
Subsidence control techniques include:
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• Geotechnical engineering principles and practices in conjunction with proven
construction methods.

• Modifying seepage control, dewatering efforts, excavations, and land management
activities near levees to best manage levee integrity.

• Strategically locating and constructing stability and drainage berms.
• Restricting practices such as land leveling, ditching, and certain other ground

surface modifications within the zone of influence.
• Promoting high ground water levels and vegetation growth, where appropriate, to

limit subsidence due to oxidation.

Delta Levee Emergency Management and Response Plan.  The goals of this plan are to
enhance existing emergency management response capabilities in the Delta, and to develop
a stable funding source for emergency response.  Future planning will concentrate on
improving funding, resources, and response by State and Federal agencies; integrating
response by all levels of government; clarification of regulatory procedures; and improving
dispute resolution procedures.

Delta Levee Risk Assessment and Risk Management Strategy.  The goals of this strategy
are to quantify the risks to Delta levees, evaluate the consequences, and develop an
appropriate risk management strategy by the end of Stage 1.

Suisun Marsh Levee System Plan.  The CALFED Program will evaluate whether to
include the Suisun Marsh levee system in the Levee Integrity Plan, and, if included, what
level of protection is appropriate.  This plan will evaluate the appropriate level of
protection for Suisun Marsh levees, evaluate the best method of protection, and implement
the method during Stage 1.  This plan may protect part of the levee system by
rehabilitating and maintaining some levees to protect managed wetlands and develop new
tidal wetlands.  Implementation will incorporate ERP and MSCS actions, consistent with
Service-approved recovery plans. 

Proposed Levee System Integrity Program Stage 1 Actions
The CALFED Agencies will evaluate the following Levee System Integrity Program actions
proposed for implementation in Stage 1.  These proposed Stage 1 actions are representative of the
overall set of proposed actions in the Levee System Integrity Program.  

• Initiate the Levee Program Coordination Group.  Develop and implement an outreach,
coordination, and partnering program with local landowners including individuals, cities,
counties, reclamation districts, resource conservation districts, water authorities, irrigation
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districts, farm bureaus, other interest groups, and the general public to assure participation
in planning, design, implementation, and management of levee projects (yr 1).

• Obtain short-term Federal and State funding authority as a bridge between the existing
Delta Flood Protection Authority (AB 360) and long-term levee funding (yr 1-5).

• Obtain long-term Federal and State funding (yr 1-7).
• Conduct project level environmental documentation and obtain appropriate permits for

each action/group of actions (yr 1-7).
• Implement demonstration projects for levee designs, construction techniques, sources of

material, reuse of dredge material, and maintenance techniques that maximize ecosystem
benefits while still protecting lands behind levees.  Give priority to those levee projects
which include both short (i.e., construction) and long-term (i.e., maintenance and design)
ecosystem benefits, and provide increased information (yr 1-7).

• Adaptively coordinate Delta levee improvements with ecosystem improvements by
incorporating successful techniques for restoring, enhancing, or protecting ecosystem
values developed by levee habitat demonstration projects or ecosystem restoration
projects into levee projects.  Continue to develop techniques as major levee projects are
implemented (yr 1-7).

• Fund levee improvements up to PL 84-99 criteria in Stage 1; e.g., proportionally distribute
available funds to entities making application for cost sharing of Delta levee improvements
(yr 1-7).

• Further improve levees which have significant Statewide benefits in Stage 1; e.g., State-
wide benefits to water quality and highways (yr 1-7).

• Coordinate Delta levee improvements with Stage 1 water conveyance, water quality
improvements (yr 1-7).

• Enhance existing emergency response plans; e.g., establish a revolving fund, refine
command and control protocol, stockpile flood fighting supplies, establish standardized
contacts for flood fighting and recovery operations, and outline environmental
considerations during emergencies (yr 1-7).

• Implement current Best Management Practices (BMPs) to correct subsidence effects on
levees.  Assist CALFED Program’s Science Program activities to quantify the effect and
extent of inner-island subsidence and its linkages to all CALFED Program objectives (yr
1-7).

• Develop BMPs for the reuse of dredge materials (yr 1).
• Institute a program for using Bay and Delta dredge material to repair Delta levees and

restore Delta habitat (yr 1-7).
• Complete total risk assessment for Delta levees and develop and begin implementation of

risk assessment options as appropriate to mitigate potential consequences (yr 1-7).
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• Complete the evaluation of the best method for addressing the Suisun Marsh levee system
(yr 1-2).

Water Quality Program

The CALFED Program’s WQP will strive to create water quality conditions that fully support a
healthy and diverse ecosystem and the multiplicity of human uses of water.  The geographic scope
of the WQP encompasses five regions:  the legal Delta; the Bay Region which includes Suisun
Bay and Marsh, San Pablo Bay, and the San Francisco Bay watershed; the Sacramento River
Region, bounded by the ridge tops of the Sacramento River watershed or hydrologic region; the
San Joaquin River Region which includes both the San Joaquin River and Tulare Lake hydrologic
basins; and, SWP and CVP service areas outside the Central Valley.

The CALFED Program’s Water Quality Technical Group has identified the following water
quality parameters of concern to beneficial uses:  mercury, selenium, trace metals (copper,
cadmium, and zinc), pesticides (carbofuran, chlorodane, chloropyrifos, DDT, diazinon, PCBs, and
toxaphene), drinking water disinfection by-product precursors (bromide and total organic carbon),
dissolved oxygen and oxygen reducing substances, ammonia, salinity (total dissolved solids),
temperature, turbidity and sedimentation, pathogens, nutrients (nitrogen and phosphorus), pH
(alkalinity), chloride, boron, sodium absorption ratio, and toxicity of unknown origin.  These
parameters provide the focal points for developing and implementing the CALFED Program’s
water quality actions.  The July 2000 Water Quality Program Plan, a technical appendix to the
CALFED Program’s Final PEIS/PEIR, provides a full description of the WQP.  Individual
projects pursued under the WQP will fully evaluate all alternatives during tiered environmental
review and will fully analyze and address effects under section 7 or section 10 of the ESA.

Water Quality Program Plan

The Water Quality Program, largely through its agency-stakeholder Water Quality Technical
Group, has developed programmatic actions to address water quality parameters of concern and
beneficial use impairments.  Water quality impairments or problems and associated programmatic
actions to treat these problems are described in the WQP Plan.  The WQP Plan is organized by
the following sections: low dissolved oxygen and oxygen depleting substances, drinking water,
mercury, pesticides, organochlorine pesticides, salinity, selenium, trace metals, turbidity and
sedimentation, toxicity of unknown origin, and a section on implementation strategy.  The
environmental water quality components, including proposed actions, were transferred to and are
now administered under the ERP.  However, to maintain consistency between the Draft PEIS and
Final PEIS, CALFED Agencies have left the environmental components in the WQP Plan.
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Proposed Water Quality Program Stage 1 Actions

The CALFED Agencies will evaluate the following water quality actions proposed for
implementation in Stage 1.  These proposed Stage 1 actions are representative of the overall set
of proposed actions in the WQP Plan.

General Water Quality Actions
• Prepare project level environmental documentation and permitting as needed (yr 1-7).
• Coordinate with other CALFED Program elements to ensure that in-Delta actions

maximize potential for Delta water quality improvements (yr l-7).
• Continue to clarify use of and fine-tune water quality performance targets and goals 

(yr l-7).

Environmental Water Quality Action:
Conduct the following mercury evaluation and abatement work:

Cache Creek:
• Risk appraisal and advisory for human health impacts of mercury (yr l-5).
• Support development and implementation of Total Maximum Daily Load

(TMDL) for mercury (yr l-7).
• Determine bioaccumulation effects in creeks and the Delta (yr l-4).
• Source, transport, inventory, mapping and speciation of mercury (yr l-7).
• Information Management/Public Outreach (yr 5-7).
• Participate in Stage 1 remediation (drainage control) of mercury mines as

appropriate (yr 3-5).
• Investigate sources of high levels of bioavailable mercury (yr 4-7).
Sacramento River:
• Investigate sources of high levels of bioavailable mercury; inventory, map, and

refine other models (yr 3-7).
• Participate in remedial activities (yr 7).
Delta:
• Research methylization (part of bioaccumulation) process in Delta (yr l-2).
• Determine sediment mercury concentration in areas that would be dredged during

levee maintenance or conveyance work (yr 3-7).
• Determine potential impact of ecosystem restoration work on methyl mercury

levels in lower and higher trophic level organisms (yr 3-5).
Conduct the following pesticide work:

• Develop diazinon and chlorpyrifos hazard assessment criteria with the CDFG and
the Department of Pesticide Regulations (yr 1).
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• Support development and implementation of a TMDL for diazinon (yr l-7).
• Develop BMPs for dormant spray and household uses (yr l-3).
• Study the ecological significance of pesticide discharges (yr-1-3).
• Support implementation of BMPs (yr 2-7).
• Monitor to determine effectiveness (yr 4-7).
Conduct the following trace metals work:
• Determine spatial and temporal extent of metal pollution (yr 3-7).
• Determine ecological significance and extent of copper contamination (yr l-3).
• Review impacts of other metals such as cadmium, zinc, and chromium (yr 1).
• Participate in Brake Pad Partnership to reduce introduction of copper (yr 1-7).
• Partner with municipalities on evaluation and implementation of stormwater

control facilities (yr 2-5).
• Participate in remediation of mine sites as part of local watershed restoration and

Delta restoration (yr 2-7).
Conduct the following selenium work:
• Conduct selenium research to fill data gaps in order to refine regulatory goals of

source control actions; determine bioavailability of selenium under several
scenarios (yr l-5).

• Evaluate and, if appropriate, implement real-time management of selenium
discharges (yr 1-7).

• Expand and implement source control, treatment, and reuse programs (yr l-7).
• Coordinate with other programs (yr l-7); e.g., recommendations of San Joaquin

Valley Drainage Implementation Program, and CVPIA for retirement of lands with
drainage problems that are not subject to correction in other ways.

Conduct the following sediment reduction work/organochlorine pesticides:
• Participate in implementation of the United States Department of Agriculture

(USDA) sediment reduction program (yr l-7).
• Promote sediment reduction in construction areas and urban stormwater, and other

specific sites (yr l-7).
• Implement stream restoration and revegetation work (yr 4-7).
• Quantify and determine ecological impacts of sediments in target watersheds,

implement corrective actions (yr 4-7).
• Coordinate with ERP on sediment needs (yr l-3).
Conduct the following work addressing dissolved oxygen (DO) and oxygen depleting
substances (including nutrients):
• Complete studies of causes for DO sag in San Joaquin River near Stockton 

(yr l-2).
• Define and implement corrective measures for DO sag (yr l-7).
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• Encourage regulatory activity to reduce nutrients discharged by unpermitted
dischargers (yr l-7).

• Develop inter-substrate DO testing in conjunction with the ERP (yr 2-4).
• Study nutrient effects on beneficial uses (yr 4-7).
• Develop, implement, and support measures to reduce pollutant (oxygen depleting

substances, nutrients, and ammonia) discharges from concentrated animal feeding
operations (yr 1-7).

• Support finalizing investigation of methods to reduce constituents that cause low
DO for inclusion in TMDL recommendation by the Central Valley Regional Water
Quality Control Board (yr 2).

• Support finalization of Basin Plan Amendment and TMDL for constituents that
cause low DO in the San Joaquin River (yr 2).

• Support implementation of appropriate source and other controls as recommended
in the TMDL (yr 3).

• Participate in identifying unknown toxicity and addressing as appropriate (yr l-7).

Drinking Water Quality Actions
Actions specific to drinking water improvements:
• Work with Bay Area water suppliers as they develop a Bay Area Blending/

Exchange Project (yr 1-7).
• Address drainage problems in the San Joaquin Valley to improve downstream

water quality (yr 1-7).
• Implement source controls in the Delta and its tributaries (yr 1-7).
• Support ongoing efforts of the Delta Drinking Water Quality Council (yr 1-7).
• Invest in treatment technology demonstrations (yr 1-7).
• Control runoff into the California Aqueduct and other similar conveyances 

(yr 1-7+).
• Address water quality problems at the North Bay Aqueduct (yr 1-7).
• Conduct comprehensive evaluations, pilot programs, and full scale actions to

reduce Total Organic Carbon (TOC) contribution through control of algae, aquatic
weeds, agricultural runoff, and watershed improvements (yr 1-7).

• Improve DO concentrations in the San Joaquin River near Stockton (yr 1-3).
• Study recirculation of export water to reduce salinity and improve DO in the San

Joaquin River.  If feasible, and consistent with ERP goals and objectives,
implement a pilot program (yr 1-4).

Ecosystem Restoration Program
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The Ecosystem Restoration Program (ERP) will improve and increase aquatic and terrestrial
habitats and improve ecological functions in the Bay-Delta estuary and its watershed to support
sustainable populations of diverse plant and animal species.  All CALFED Program elements will
contribute in varying degrees to this goal, with the ERP being the principal CALFED Program
element designed to restore the ecological health of the Bay-Delta system.  The ERP includes
actions throughout the Bay-Delta watershed, focusing on the restoration of ecological processes
and important habitats.  The CALFED Program proposes to improve ecosystem quality for the
Bay-Delta system in order to reduce conflicts among beneficial uses of California’s water. 
Individual projects pursued under the ERP will fully evaluate all alternatives during tiered
environmental review and will fully analyze and address effects under section 7 or section 10 of
the ESA.

The primary geographic focus area of the ERP is the Sacramento-San Joaquin Delta, Suisun and
San Pablo Bay, the Sacramento River below Shasta Dam, the San Joaquin River below the
confluence with the Merced River, and their major tributary watersheds directly connected to the
Bay-Delta system below major dams and reservoirs.  This primary geographic focus area is
divided into 14 ecological management zones (discussed in Ecosystem Restoration Program Plan
Volume II).  The secondary geographic focus area is the upper watersheds surrounding the
primary focus area and Central and South San Francisco Bay and their local watersheds.

Success of the CALFED Program hinges upon the full and successful funding and implementation
of the ERP, MSCS, other existing and tiered biological opinions, as well as other environmental
commitments.  Although it is anticipated that some ERP actions will be refined or altered, based
upon new information and adaptive management, the successful implementation of nearly all
actions is necessary to achieve the species recovery goals identified in the ERP.  The ERP is not
designed as mitigation for projects to improve water supply reliability or to bolster the integrity of
Delta levees, although it is expected that the environmental benefits associated with
implementation of the ERP will facilitate the review of such projects.  Improving ecological
processes and increasing the amount and quality of habitat are co-equal with other CALFED
Program goals related to water supply reliability, water quality, and levee system integrity. 

The ERP is comprised of a Strategic Plan and a two-volume restoration plan:  Volume I which
describes the ecosystem elements or attributes (ecological processes, habitats, species and species
groups, and anthropogenic stressors) the program addresses; and, Volume II which presents the
ecological management zones and proposed programmatic actions.  The ERP would require
individual section 7 consultations for actions which may affect listed species.

Ecosystem Restoration Program Strategic Plan and Goals
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The ERP Strategic Plan contains the following goals and objectives:

• Goal 1:  Achieve recovery of at-risk native species dependent on the Delta and Suisun Bay
as the first step toward establishing large, self-sustaining populations of these species;
support similar recovery of at-risk native species in San Francisco Bay and the watershed
above the estuary; and minimize the need for future endangered species listings by
reversing downward population trends of native species that are not listed.

• Goal 2:  Rehabilitate natural processes in the Bay-Delta estuary and its watershed to fully
support, with minimal ongoing human intervention, natural aquatic and associated
terrestrial biotic communities and habitats, in ways that favor native members of those
communities.

• Goal 3:  Maintain and/or enhance populations of selected species for sustainable
commercial and recreational harvest, consistent with the other ERP goals.

• Goal 4:  Protect and/or restore functional habitat types in the Bay-Delta estuary and its
watershed for ecological and public values such as supporting species and biotic
communities, ecological processes, recreation, scientific research, and aesthetics.

• Goal 5:  Prevent the establishment of additional non-native invasive species and reduce the
negative ecological and economic impacts of established non-native species in the Bay-
Delta estuary and its watershed.

• Goal 6:  Improve and/or maintain water and sediment quality conditions that fully support
healthy and diverse aquatic ecosystems in the Bay-Delta estuary and watershed; and
eliminate, to the extent possible, toxic impacts to aquatic organisms, wildlife, and people.

There are several objectives under each goal.  ERP goals and objectives are integrated with those
of the CALFED Program’s MSCS, WQP, and Nonnative Invasive Species Strategic Plan.

The ERP Strategic Plan also presents and describes:

• An ecosystem based management approach for restoring and managing the Bay-Delta
ecosystem.

• An adaptive management process that is sufficiently flexible and iterative to respond to
changing Bay-Delta conditions and to incorporate new information about ecosystem
structure and function.

• The value and application of conceptual models in developing restoration actions and
defining information needs, with examples of their development and use.

• Institutional and administrative considerations necessary to implement adaptive
management, to ensure scientific credibility of the restoration program and to engage the
public in the restoration program.
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• Decision rules and criteria to help guide the selection and prioritization of restoration
actions.

• Opportunities and constraints to be considered in developing a restoration program.

Ecosystem Restoration Program Plan

The Ecosystem Restoration Program Plan (ERPP) is composed of two volumes.  Volume I
presents the elements or components of the ERP.  These “ecosystem elements” are organized into
four categories:  ecological processes (e.g., central valley stream flows, Bay-Delta
hydrodynamics, bay-delta aquatic foodweb); habitats (e.g., tidal perennial aquatic, saline emergent
wetland, riparian and riverine aquatic); species and species groups (species designated for
recovery, species designated for contribute to recovery, species assemblages designated for
enhance and/or conserve biotic communities, harvested species to be maintained and/or
enhanced); and, stressors (e.g., water diversions, nonnative invasive species, contaminants, gravel
mining).  Consult ERPP Volume I for the complete list and description of ERP ecosystem
elements (total of 106 elements).

ERPP Volume II identifies over 600 programmatic actions to be implemented throughout the
Bay-Delta estuary and its watershed over the 30-year period of the CALFED Program.  Volume
II also gives targets for the ecosystem elements (e.g., acres of tidal fresh emergent wetland to be
restored).  Volume II is organized by Ecological Management Zones.  The primary ERP
geographic focus area is divided into 14 Ecological Management Zones:  Sacramento-San Joaquin
Delta, Suisun Marsh/North San Francisco Bay, Sacramento River, North Sacramento Valley,
Cottonwood Creek, Colusa Basin, Butte Basin, Feather River/Sutter Basin, American River
Basin, Yolo Basin, Eastside Delta Tributaries, San Joaquin River, East San Joaquin, and West
San Joaquin.  Each zone is further divided into Ecological Management Units.  Under each
Ecological Management Zone are the ecosystem elements and associated proposed programmatic
actions and restoration targets that the ERP will address in that zone.  There is also a section in
Volume II that gives ERP targets, MSCS species goal prescriptions, and MSCS conservation
measures for species and species groups ecosystem elements.
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Proposed Ecosystem Restoration Program Stage 1 Actions

CALFED Agencies will evaluate the following ERP actions proposed for implementation in Stage
1.  These proposed Stage 1 actions are representative of the overall set of proposed actions in the
ERP:

• Develop and implement an outreach, coordination, and partnering program with local
landowners and individuals, cities, counties, reclamation districts, the Delta Protection
Commission, resource conservation districts, water authorities, irrigation districts, farm
bureaus, other interest groups, and the general public to assure participation in planning
design, implementation, and management of ecosystem restoration projects (yr l-7).

• Conduct project level environmental documentation and permitting as needed for each
bundle of Stage 1 actions (yr l-7).

• Fully coordinate with other ongoing activities which address ecosystem restoration in the
Bay-Delta system; e.g., CVPIA, Four Pumps Agreement, Non-native Invasive Species
Task Force (yr l-7).

• Implement habitat restoration in the Delta, Suisun Bay and Marsh, and Yolo Bypass to
improve ecological function and facilitate recovery of endangered species consistent with
the goals of the ERP Strategic Plan and MSCS.  Habitat restoration efforts in Stage 1 will: 
restore 2,000 acres of tidal perennial aquatic habitat; restore 200 acres of deep open water
nontidal perennial aquatic habitat; restore 300 acres of shallow open water nontidal
perennial aquatic habitat; enhance and restore 50 miles of Delta slough habitat; enhance
and restore 50 to 200 acres of midchannel islands; restore 8,000 to 12,000 acres of fresh
emergent (tidal) wetlands; restore 4,000 acres of fresh emergent (non-tidal) wetlands;
restore 25 miles of riparian and riverine aquatic habitat; restore 1,000 to 2,000 acres of
perennial grassland; and establish 8,000 to 12,000 acres of wildlife-friendly agricultural
habitat.  These actions represent approximately one-fourth of the acreage identified in the
ERP to be restored during the 30-year implementation period (yr 1-7).

• Implement large-scale restoration projects on select streams and rivers (e.g., Clear Creek,
Deer Creek, and the Tuolumne River) that would include implementation of all long-term
restoration measures in coordination with the watershed management common program
and monitoring of subsequent ecosystem responses to learn information necessary for
making decisions about implementing similar restorations in later stages (yr l-7).

• Implement an EWA that acquires water for ecosystem and species recovery needs,
substantially through voluntary purchases in the water transfer market in its first few years
and developing additional assets over time (yr l-7).
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• Pursue full implementation of ERP upstream flow targets, over and above EWA assets
and regulatory actions, through voluntary purchases of at least 100,000 acre-feet of water
by the end of Stage 1.  Evaluate how the ERP water acquisitions and EWA water
acquisitions will be integrated most effectively (yr 1-7).

• Complete targeted research and scientific evaluations needed to resolve the high priority
issues and the uncertainties identified in the ERP Strategic Plan (e.g., instream flow, non-
native organisms, and Bay-Delta food web dynamics) to provide direction for
implementing the adaptive management process and information necessary for making
critical decisions in later stages (yr l-7).

• Establish partnerships with universities for focused research (yr l-7).
• Acquire floodplain easements, consistent with ecosystem and flood control needs along

the Sacramento and San Joaquin Rivers (yr 4-7).
• Continue high priority actions that reduce direct mortality to fishes (yr 1-7):

• Screen existing unscreened or poorly screened diversions in the Delta, on the
Sacramento River, San Joaquin River, and tributary streams based on a systematic
priority approach.

• Remove select physical barriers to fish passage.
• Continue gravel management, e.g., isolate gravel pits on San Joaquin River tributaries and

relocate gravel operations on Sacramento River tributaries.  Most gravel work would be
implemented in subsequent stages with designs and plans for ecosystem reclamation of
gravel mining sites (yr l-7).

• Develop and begin implementing a CALFED Program comprehensive non-native (exotic)
invasive species prevention, control, and eradication plan including the following (yr l-7):
• Implement invasive plant management program in Cache Creek.
• Develop ballast water management program.
• Develop early-response invasive organism control programs.
• Evaluate CALFED Program implementation actions and how those actions may

benefit non-native species to the detriment of native species or the Bay-Delta
ecosystem.

• Provide incremental improvements in ecosystem values throughout the Bay-Delta system
in addition to habitat corridors described above, e.g., pursue actions that are opportunity-
based (willing sellers, funding, permitting), provide incremental improvements on private
land through incentives, and develop partnerships with farmers on “environmentally
friendly” agricultural practices (yr l-7).

• Incorporate ecosystem improvements with levee associated subsidence reversal plans (yr l-
7).

• Evaluate the feasibility of harvest management to protect weaker fish stocks (yr l-7).
• Implement projects on selected streams to provide additional upstream fishery habitat by

removing or modifying barriers (yr l-7).
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• Assist in the preparation of detailed, ecosystem-based restoration and recovery plans for
any priority species identified in the ERP Strategic Plan and the MSCS for which up-to-
date plans are not available.  Begin implementing appropriate additional restoration
actions identified in these plans (yr 1-7).

• Identify and advance specific regional ERP goals (yr 1-7).

Additional draft ERP Stage 1 actions are presented by Ecological Management Zone in Appendix
D of the ERP Strategic Plan.

Water Use Efficiency Program

The Water Use Efficiency Program (WUE) relies on a combination of technical assistance,
incentives, and directed studies for the four WUE program elements: Agricultural Water
Conservation, Urban Water Conservation, Water Recycling, and Managed Wetlands.

Technical assistance programs and directed studies will begin for all four elements.  Incentive
programs will be designed to award CALFED Program grant funding for projects that
demonstrate potential to provide the CALFED Program water supply reliability, water quality, or
ecosystem restoration benefits.

The WUE Program includes water conservation and water recycling actions to facilitate efficient
use of water at the regional and local level.  Individual projects pursued under the WUE will fully
evaluate all alternatives during tiered environmental review and will fully analyze and address
effects under section 7 or section 10 of the ESA.  The programmatic water use efficiency actions
include the following:

Water Conservation Related Actions

• Work with the California Urban Water Conservation Council and the Agricultural Water
Management Council (AWMC) to identify appropriate urban and agricultural water
conservation measures, set appropriate levels of effort, and, in the case of the urban effort,
identify a proper entity and process to certify or endorse water suppliers that are
implementing cost-effective feasible measures.

• Expand State and Federal programs to provide sharply increased levels of planning,
technical, and financing assistance and develop new ways of providing assistance in the
most effective manner.

• Assist urban water suppliers comply with the Urban Water Management Planning Act.
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• Assist water suppliers and water users to identify and implement water management
measures that can yield multiple benefits, including improved water quality and reduced
ecosystem impacts.

• Identify and implement practices to improve water management on managed wetlands.
• Gather better information on water use, identify opportunities to improve water use

efficiency, and measure the effectiveness of conservation practices.
• Identify, in region-specific Strategic Plans for Agricultural Areas, quantifiable objectives

to assure improvements in water management.

Water Recycling Actions:

• Assist local and regional agencies comply with the water recycling provisions in the Urban
Water Management Planning Act.

• Expand State and Federal recycling programs in order to provide increased levels of
planning, technical, and financing assistance (both loans and grants), and develop new
ways of providing assistance in the most effective manner.

• Provide regional planning assistance that can increase opportunities for use of recycled
water.

Proposed Water Use Efficiency Stage 1 Actions

CALFED Agencies will evaluate the following WUE actions proposed for implementation in
Stage 1.  These proposed Stage 1 actions are representative of the overall set of proposed actions
in the WUE Program.

• Expand existing State and Federal agricultural Water Conservation Programs to support
on farm and district efforts.  Expand State and Federal programs to provide technical and
planning assistance to local agencies and districts in support of local and regional
conservation and recycling programs (yr 1-7).

• Expand existing State and Federal conservation programs to support urban water
purveyor efforts.  Expand State and Federal programs to provide technical and planning
assistance in support of conservation and recycling programs (yr 1-7).

• Utilize AB 3616 of the Agricultural Water Management Council to evaluate and endorse
Agricultural Water Management Plans to implement cost-effective water management
practices by agricultural districts.  Identify and secure ongoing funding sources for
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Agricultural Water Management Council and its members seeking to actively participate in
the development, review, and implementation of these plans (yr 1-7).

• Develop Urban Water Management Plan Certification Process - Select an agency to act as
certifying entity, obtain legislative authority, carry out public process to prepare
regulations, and implement program (yr 1-3).

• Implement Urban BMPs Certification Process.  Implement a process for certification of
water suppliers’ compliance with terms of the Urban Memorandum of Understanding
(MOU) with respect to BMPs analysis and implementation for urban water conservation. 
Provide funding support for the California Urban Water Conservation Council (CUWCC)
to carry out this function (yr 1-7).

• Prepare a program implementation plan, including a proposed organizational structure
consistent with the overall CALFED Program governance structure, for a competitive
grant/loan incentive program for WUE (yr 1).  This will include:
• Incentives in the agricultural sector that will consider several factors, including: (i)

potential for reducing irrecoverable water losses; (ii) potential for attaining
environmental and/or water quality benefits from WUE measures which result in
reduced diversions; (iii) regional variation in water management options and
opportunities; (iv) availability and cost of alternative water supplies; and (v)
whether the recipient area experiences recurrent water shortages due to regulatory
or hydrological restrictions.  Many of these factors are included in the Quantifiable
Objectives for Agricultural Water Use Efficiency, and as such, the Quantifiable
Objectives will be an important component of the agricultural incentive criteria.

• Incentives in the urban sector will assist in identifying and implementing urban
water conservation measures that are supplemental to BMPs in the Urban MOU
process and are cost effective from a Statewide perspective.

• Incentives for water recycling in the urban and agricultural areas.
• Annual reporting and evaluation mechanisms to gauge effectiveness of the

program.
• Finalize and implement the methodology for Refuge Water Management which was

described in the June 1998 “Interagency Coordinated Program for Wetland Water Use
Plan, Central Valley, California” (yr 1-3).

• Research effort to establish appropriate reference conditions for evaluating program
progress, and to identify improved methods for WUE (yr 1-7).

• Assess the need for additional water rights protections.  Evaluate the need for additional
State regulations or legislation providing protection for water right holders who have
implemented WUE measures and subsequently transferred water to other beneficial uses
(yr 1-4).
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• Water Management.  Develop State legislation that requires appropriate measurement of
water use for all water users in California (yr 1-3).

• Create a Public Advisory Committee to advise State and Federal agencies on structure and
implementation of assistance programs, and to coordinate State, Federal, regional and
local efforts for maximum effectiveness of program expenditures (yr 1).

Water Transfer Program

The CALFED Program’s Water Transfer Program (WTP) will encourage the development of a
more effective water transfer market that facilitates water transfers and streamlines the approval
process while protecting water rights, environmental conditions, and local economic interests. 
CALFED Agencies have legal and regulatory responsibility for review and approval of most water
transfers and also have jurisdiction over many of the storage and conveyance facilities required to
make water transfers work.  These agencies are in a position to improve or facilitate the
operations of the water market by adopting policies and implementing programs that will allow
transfers to be completed efficiently while protecting the environment.  The Strategic Plan for
Implementation provides direction and prioritization for implementation of the CALFED
Program’s Water Transfer Program, and includes the following actions:

Interactive California Water Market Information Web Site

• Develop the On Tap on-line water market information source for California water
transfers.

Environmental, Socio-economic, and Water Resource Protection

• Recommend establishment of a California Water Transfers Information Clearinghouse to
ensure that decisions regarding proposed water transfers can be made with all parties in
possession of complete and accurate information and to facilitate assessment of potential
third party impacts.

• Require additional water transfer analysis regarding direct and indirect impacts.  The
DWR, Reclamation, and the State Water Resources Control Board (SWRCB) will require
transfer proponents to provide analysis of the direct and indirect impacts of a proposed
transfer, in addition to CEQA, ESA compliance or other environmental requirements.

• Develop improved tracking protocols to ensure that water transferred to an instream flow
can be tracked and then delivered to the intended destination.
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• Work with stakeholders and the State Legislature to assist local agencies in development
of groundwater management programs to protect groundwater basins in water transfer
source areas.

Technical, Operational, and Administrative Rules

• Work to streamline the current water transfer approval processes through development of
new tools, clarification of existing policies, refinement of processes and addition of staff
and resources.

• Work with stakeholder representatives to clarify and define what water is deemed
transferrable under what conditions.

• Work with stakeholder representatives to resolve conflicts over carriage water criteria.
• Work with stakeholder representatives to develop criteria that protect other legal users of

water from injury as a result of refill of a reservoir after the transfer of stored water.

Wheeling and Access to State/Federal Facilities

• Improve forecasting tools and more widely disclose potential pumping and conveyance
capacity in project facilities, including limiting factors and inherent risks.

• Work with stakeholder representatives to consider modification of policies and procedures
for transporting non-project water through existing project water conveyance facilities. 

• Work with stakeholder representatives to develop cost criteria associated with
transporting transferred water through State or Federal conveyance facilities.

Proposed Water Transfer Program Stage 1 Actions

CALFED Agencies will evaluate the following actions proposed for implementation in Stage 1.  
These proposed Stage 1 actions are representative of the overall set of proposed actions in the
Water Transfer Program.

• Develop an Interactive Water Transfer Information Web-site.  CALFED Agencies will
develop, implement, and maintain an interactive, publicly available web-site called On TAP
(by the end of year 2000) (yr 1).

• Establish the California Water Transfers Information Clearinghouse to operate and
maintain the On Tap web-site, collect and disseminate data and information relating to
water transfers and potential transfer impacts, and perform research using historic data to
understand water transfer impacts (by year 2001) (yr 1).
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• Coordinate with CALFED Agencies to require water transfer applicants to provide
additional impact assessment information (yr 1-4).

• Identify, arrange, fund, and carry out a specific number of targeted water transfers for in-
stream environmental purposes as part of the ERP, with a goal of using these transfers to
evaluate the effectiveness of and make any necessary improvements to the California
Water Code Section 1707 procedures and tracking protocols (yr 1-3).

• Establish a groundwater assistance program to fund studies to gather groundwater data
and to enable local entities to develop and implement local groundwater
management/monitoring programs (yr 1-2).

• Develop a streamlined water transfer approval process including “pre-certification” of
certain classes of transfers and expedited environmental review procedures (yr 1-6).

• Work with stakeholder representatives to clarify and define what water is deemed
transferrable under what conditions (yr 1-3).

• Continue to work with stakeholder representatives to resolve conflicts over carriage water
criteria (yr 1-3).

• Establish a refill criteria policy for reservoir storage based water transfers (yr 1).
• Begin forecast and disclosure processes of potential conveyance capacity in existing

export facilities (Reclamation and DWR).  This would be an on-going activity, occurring
in conjunction with hydrologic forecasts (yr 1-7).

• Work with stakeholders to develop an agreed upon set of criteria and procedures
governing the determination of transport system availability and costs, including the
procedures to determine the fair reimbursement to the water conveyance facility operator
(yr 1-3).

Watershed Program

The Watershed Program will use a comprehensive, integrated, basin-wide approach with a goal to
improve conditions in the Bay-Delta system.  This Watershed Program will emphasize local
participation and provide financial and technical assistance for local watershed stewardship, and
promote coordination and collaboration among watershed efforts.

The geographic scope of the Watershed Program encompasses the entire scope of the CALFED
Program.  The Watershed Program will support activities that provide benefits to the Delta,
Suisun Bay, and Suisun Marsh. 

The Watershed Program covers a broad geographic range and currently lacks project-specific
measures for evaluation.  Individual projects pursued under the Watershed Program will fully
evaluate all alternatives during tiered environmental review and will fully analyze and address
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effects under section 7 or section 10 of the ESA.  CALFED will ensure that appropriate measures
to conserve special status species are included in all program actions.

There are five Watershed Program elements:  coordination and assistance; adaptive management
and monitoring; education and outreach; integration with other CALFED Program elements; and
watershed processes and relationships.  These elements, associated proposed programmatic
actions, and an implementation strategy are described in the Watershed Program Plan.

The primary objectives of the Watershed Program are:

• Facilitate and improve coordination, collaboration, and assistance among government
agencies, other organizations, and local watershed groups.

• Develop watershed monitoring and assessment protocols.
• Support education and outreach.
• Integrate the Watershed Program with other CALFED Program elements.
• Define the relationship between watershed processes and the goals and objectives of the

CALFED Program.
• Implement a strategy that will ensure support and long term sustainability of local

watershed activities.

Watershed activities will be supported that:

• are community based
• are collaborative and are consistent with the CALFED Program
• address multiple watershed issues
• are coordinated with and supported at multiple levels
• provide ongoing implementation
• include monitoring protocols
• increase learning and awareness.

Proposed Watershed Program Stage 1 Actions

The CALFED Program will evaluate the following Watershed Program actions proposed for 
implementation in Stage 1.  These proposed Stage 1 actions are representative of the overall set
of proposed actions in the Watershed Program Plan.
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• Fund and implement community based watershed restoration, maintenance, conservation,
and monitoring activities that support the goals and objectives of the CALFED Program
(yr l-7).

• Assist local watershed groups and government agencies to address common issues,
including roles and responsibilities, funding support, technical assistance, information
exchange, and to ensure effective communication and implementation among government
agencies and stakeholder groups (yr l-7).

• Implement a funding process and provide watershed stewardship funds to build the
capacity of locally controlled watershed groups that ensure participation of local
landowner groups (yr l-7).

• Improve the use and usefulness of existing or future watershed information management
functions to provide data and other information to people involved in watershed
management (yr 3-7).

• Ensure the completion of project level environmental documentation and permitting; assist
with documentation and permitting processes as appropriate (yr l-7).

• Evaluate the benefits that accrue from watershed plans and projects designed to achieve
CALFED Program goals and objectives (yr 3-7).

• Establish, fund, and maintain watershed restoration and maintenance assistance to aid local
watershed groups and private landowners in project concept, design, and implementation
(yr l-7).

• Collaborate with other CALFED Program and non-CALFED Program elements on
watershed related activities (yr l-7).

• Provide appropriate information and assistance to stakeholders and the State Legislature
to develop a Statewide umbrella Watershed Management Act (yr 1).

Water Management Strategy

The Water Management Strategy (WMS) describes a framework to coordinate and integrate the
water management tools in the program, evaluate the success of implementation efforts, and
select additional tools needed to achieve the CALFED Program’s water reliability objectives.  
The CALFED Program has identified three primary goals for the WMS:  increase the utility of
available water supplies (making water suitable for more uses and reuses); improve access to
existing or new water supplies in an economically efficient manner, for environmental, urban and
agricultural beneficial uses; and, improve flexibility of managing water supply and demand in
order to reduce conflicts between beneficial uses and decrease system vulnerability.

The tools that will be used to achieve the goals and objectives of the WMS include:  the WUE
Program (agricultural, urban, and wetland water conservation and water recycling); the Water
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Transfer Program; Conveyance, including South Delta Improvements; Storage; and, operational
strategies, such as real-time diversion management and an EWA.  In addition to these primary
tools, the WMS will rely on additional CALFED Program tools to provide additional benefits.  
These include the Watershed Program, the Water Quality Program, and real-time monitoring
through the Science Program.

Storage

The CALFED Program has initiated the Integrated Storage Investigation (ISI) to provide a
comprehensive assessment of alternative surface and groundwater storage options and their utility
to overall water management.

Decisions to implement new or expanded surface and groundwater storage will be predicated
upon completing site-specific feasibility studies and complying with all environmental review and
permitting requirements.  Individual storage projects pursued under the WMS will fully evaluate
project-level alternatives that are consistent with the decision documents in conformance with the
legal requirements of section 404, as implemented under the Memorandum of Understanding for
section 404 of the Clean Water Act for the CALFED Program.  The level of analysis required for
specific storage projects will depend upon the programs and related commitments of the
CALFED Program, including those related to water use efficiency, water transfers, and the ERP,
being implemented.  Direct and indirect effects, as appropriate, will be addressed under section 7
or section 10 of the ESA. 

Site-specific studies of storage opportunities will be coordinated under the ISI.  Specifically, the
ISI will evaluate surface storage, groundwater storage, power facility re-operation, and removal
of barriers to fish passage and, where appropriate, the potential for conjunctive operation of these
different types of storage.  These investigations will contribute to compliance with the
requirements, within the Clean Water Act Section 404 Guidelines, and pursuant to the EPA and
Corps Memorandum of Understanding.

The range of total new storage evaluated in Phase II was from zero up to about six Million acre-
feet (MAF).  Maximum Sacramento River off-stream or enlarged on-stream surface storage
potential is estimated to be about three MAF of storage, while south of Delta off-aqueduct
surface storage potential is estimated to be about two MAF of storage.  Other types of surface
storage considered in Phase II include San Joaquin River tributary storage and in-Delta storage.  
The CALFED Program will evaluate the feasibility of expanding two existing reservoirs and
constructing a new off-stream reservoir with a total capacity of 950 thousand-acre-feet (TAF);
and a major expansion of groundwater storage for an additional 500 TAF to one MAF.  In
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addition, the CALFED Program will study two potential reservoir locations through partnerships
with local agencies.

The CALFED Program will continue to evaluate surface and groundwater storage opportunities;
initiate permitting, NEPA and CEQA documentation; and proceed with construction, only if all
conditions are satisfied.  In addition, the CALFED Program will continue to refine and
periodically update the WMS.  ISI studies will evaluate the utility of specific storage projects in
providing water quality, water supply reliability, and ecosystem benefits.  This information,
together with information gained from implementation of other CALFED Program elements and
updated information on California’s changing water management needs, will be considered in an
Evaluation Framework.  This Evaluation Framework will include:  1) a comprehensive hierarchy
of objectives for the CALFED Program; 2) well-defined measures of performance associated with
the achievement of objectives; and 3) a basis for comparison of alternative long-term water
management strategies.  The Evaluation Framework will provide a structure for periodically
updating the WMS and determining appropriate levels of the future investment in various water
management tools.

Proposed Stage 1 Storage Actions

The CALFED Program will evaluate the following Storage actions proposed for implementation
during Stage 1.  These proposed Stage 1 actions are representative of the overall set of proposed 
actions in the Storage Program.  It is expected that each will require project-specific consultation
under section 7 or a permit under section 10 of the ESA.

Groundwater Banking and Conjunctive Use  The goal is to develop locally managed and
controlled groundwater and conjunctive use projects with a total of 500 TAF to one MAF of
additional storage.  This effort includes developing partnerships with local agencies and
landowners in both the north-of-Delta and south-of-Delta areas, and includes the potential
construction of several south-of-Delta projects.  Additional south-of-Delta and north-of-Delta
projects, if feasible, could be constructed in later stages.

• Finalize agreements with new local project proponents for joint planning and development
(yr 1).

• Begin feasibility studies (yr 1).
• Report on the performance of feasibility studies, implemented projects, and potential

benefits and beneficiaries (yr 3).
• Implement early stages of the most promising projects (yr 1-5).
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• Pursue implementation of additional projects (yr 1-7).
• Support legislation that supports groundwater management by local agencies at the sub-

basin level.

Surface Storage  CALFED Agencies identified a list of twelve potential surface storage projects
that are in varying stages of the environmental review or feasibility process.  Actions taken in
Stage 1 will focus on completing the necessary studies (technical work and environmental
reviews) needed before implementing or proceeding with the six surface storage projects:

• In-Delta storage project (approximately 250 TAF).  CALFED will evaluate leasing or
purchasing the Delta Wetlands project, and will evaluate initiating a new project, in the
event that Delta Wetlands proves cost prohibitive or infeasible (Planning: yr 1-2,
Construction: yr 3-7).

• Evaluate expanding CVP storage in Shasta Lake by approximately 300 TAF by raising the
Shasta Dam by three to six feet (Planning: yr 1-4, Construction yr 6-7).

• Evaluate expanding Los Vaqueros Reservoir by up to 400 TAF with local partners as part
of a Bay Area water quality and water supply reliability initiative.  As an existing reservoir
operated by the Contra Costa Water District (CCWD), the Los Vaqueros Reservoir is
subject to a number of mandates, agreements, and requirements in existing biological
opinions.  CALFED intends to work with CCWD and interested stakeholders to assure
that previous commitments, including local voter approval required for expansion, are
maintained ( yr 1-7).

• Evaluate off-stream storage at Sites Reservoir, with a project capacity of up to 1.9 MAF
(yr 1-5).

• Evaluate additional storage options in the upper San Joaquin River watershed.  Consider
additional storage capacity of between 250-700 TAF (yr 1-6).

• Evaluate enlarging Millerton Lake at Friant Dam or a functionally equivalent storage
program in the region.  The CALFED Program will join local partners to evaluate this
project in Stage 1 (yr 1-6).

Power Facilities Re-operation Evaluation  Evaluate the potential to re-operate some hydroelectric
facilities to produce ecosystem benefits and water supply.  The following ISI actions may be
taken:

• Identify beneficiaries and negotiate cost sharing agreements (yr 1-7).
• Work with CALFED Agencies, the Public Utilities Commission, the SWRCB, the Federal

Energy Regulatory Commission, and interested stakeholders to identify re-operation
opportunities (yr 1-2).
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• Develop environmental documentation on re-operation (yr 3-5).
• Perform feasibility studies and economic analyses (yr 3-5).
• Obtain permits, negotiate operating agreements, and seek site specific authorization

including section 7 authorization.  This may require design of facilities modifications to
accommodate new operational priorities (yr 5-7).

Fish Migration Barrier Removal Evaluations  To compliment ERP efforts to improve fish passage,
the ISI Fish Migration Barrier Removal Program will identify obstructions, such as small dams,
and consider modification or removal in order to restore anadromous fish access to critical
upstream spawning and rearing habitat.  The following actions will be taken:

• Work with CALFED Agencies, the SWRCB, local water agencies, and interested
stakeholders to identify opportunities for modification or removal of obstructions such as
small dams (yr 1-2).

• Develop environmental documentation (yr 3-5).
• Perform feasibility studies and economic analyses (yr 3-5).
• Obtain permits, negotiate agreements, and seek site specific authorization as required.  

This may require design on facilities modifications or removal actions. (yr 5-7).
• Identify beneficiaries and negotiate cost sharing agreements (yr 5-7).
• Begin construction (if needed) and begin new operations if conditions and linkages are 

satisfied (yr 6-7).

Conveyance

The CALFED Program will evaluate a through-Delta approach to conveyance based upon the
existing Delta configuration with some modifications.  The CALFED Program will evaluate the
effectiveness of this conveyance approach, and add additional conveyance and/or other water
management actions if necessary.  The initial through-Delta conveyance will be continually
monitored, analyzed, and improved to maximize the potential of the through-Delta approach to
meet CALFED Program goals and objectives, consistent with the CALFED Program’s Solution
Principles.  In the event of a finding that a through-Delta conveyance system is inadequate to
achieve CALFED Program goals and objectives, additional actions may be implemented.  The
CALFED Program may also evaluate and pursue:  1) an isolated conveyance facility (a canal
connecting the Sacramento River in the northern Delta to the SWP and CVP export facilities in
the southern Delta); 2) source water blending or substitution; and/or 3) other actions through
supplemental programmatic analysis.
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As part of the Conveyance Program, the CALFED Program has incorporated the south Delta and
north Delta regions to address conveyance improvements and related problems in Stage 1. 
Conveyance improvements for the South Delta set forth in the Final  Programmatic EIR/EIS are
identified as allowing SWP  export capacity to increase from the current authorized levels with
seasonal increases, as authorized in Corps Permit PN5820A.  The proposed increases would allow
up to 8,500 cfs pumping in 2003 and ultimately up to 10,300 cfs at the end of Stage 1. The
EIR/EIS identifies a number of measures that will be part of the conveyance modifications
including new fish screens, ecosystem restoration as part of the ERP, permanent operable  barriers
or their functional equivalent in selected South Delta channels, and other measures.

Improvements in export capabilities will be accompanied by associated operations which will 
maintain diversion capabilities for south Delta water users and provide for fish protection.
CALFED implementing documents set forth a schedule for securing appropriate regulatory
permits and completing a project-specific operations plan that addresses the potential impacts of
increased pumping. This plan will need to reflect the nature and timing of the construction and
operation of new project facilities and implementation of ecosystem improvements, and a more
specific project  description following completion of additional planning and environmental 
studies.

Decisions to implement conveyance actions will be predicated upon completing site-specific
feasibility studies and complying with all environmental review and permitting requirements. 
Individual conveyance projects pursued under the WMS will fully evaluate all alternatives during
tiered environmental review and will fully analyze and address direct and indirect effects under
section 7 or section 10 of the ESA.  Operational rules and facilities needed for use of additional
export capability will be determined  during ESA consultation on the project-specific
environmental documentation prepared for the various conveyance elements.

Proposed Conveyance Stage 1 Actions (South Delta)

The CALFED Program will evaluate the following Conveyance actions proposed for
implementation in Stage 1.  These proposed Stage 1 actions are representative of the overall set
of proposed actions in the Conveyance Program.

• Pursue construction and evaluation of a 500 cfs test facility at the Tracy Pumping Plant to
develop best available fish screening and salvage technology for the intakes to the SWP
and CVP export facilities (yr 1-7).

• Pursue authorization for construction of a new screened intake for Clifton Court Forebay
for the full export capacity of the SWP (yr 1-7).
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• Implement the Joint Point of Diversion for the SWP and CVP (yr 1-7).
• Evaluate and decide on whether to retain a separate CVP intake facility or to consolidate

with the SWP facility.  An intertie between Clifton Court Forebay and the Tracy Pumping
Plant will be required if the export location is consolidated at Clifton Court Forebay and
will be evaluated if exports continue at both locations.  Also, evaluate and potentially
implement an intertie between the projects downstream of the export pumps (yr 1-7).

• Evaluate increased SWP pumping by 500 cfs from July through September (yr 1-4).
• Facilitate interim SWP export flexibility up to 8,500 cfs, with appropriate environmental

constraints including ESA requirements (yr 4).
• Obtain permits including ESA authorization to use full SWP capacity of 10,300 cfs,

consistent with all applicable operational constraints, for water supply and environmental
benefits (yr 7).

• For purposes of the project level environmental analysis for the South Delta
Improvements, evaluate various operable barrier configuration alternatives or their
functional equivalents.  All barrier operations will be done in conjunction with water
operations to avoid impacts to fish.  Potential barriers include the installation of a
permanent fish migration barrier at the Head of Old River, and the construction of three
permanent flow control structures at Old River at Tracy, Middle River upstream of
Victoria Canal, and at Grant Line Canal.  The Grant Line Canal barrier would be
constructed and operated in accordance with conditions and directions specified by the
Service, CDFG, and NMFS. (yr 1-7).

• Monitor barrier effects on fish, stages, circulation, and water quality (yr 1-7).
• Evaluate the dredging of selected channel segments (yr 3-7).

Additional Actions Required During Stage 1 (South Delta)

• Implement south Delta ERP goals (yr 1-7).
• Consolidate, extend, and screen local agricultural diversions based on priority and initiate

a screen maintenance program (yr 1-7).
• Develop a strategy to resolve regional water quality problems including actions to improve

San Joaquin River DO conditions and the San Joaquin River drainage as described in the
CALFED Program’s Water Quality Program.  Evaluate the feasibility of re-circulation of
water pumped from the Delta by the CVP and SWP.  If feasible, and consistent with the
CALFED Program’s ecosystem restoration goals and objectives, implement a pilot
program (yr 1-7).

• Continue implementation of the Vernalis Adaptive Management Plan.  Include
development of a long-term plan describing actions of the San Joaquin River Group
Authority to improve water management practices (yr 1-7).
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Proposed North Delta Stage 1 Actions

• Evaluate and implement improved operational procedures for the Delta Cross Channel to
address fishery and water quality concerns (yr 1-4).

• Evaluate a screened through-Delta facility with a diversion capacity of up to 4,000 cfs on
the Sacramento River to improve drinking water quality in the event the Water Quality
Program measures do not result in continuous improvement towards CALFED drinking
water goals.  This evaluation would consider the effectiveness of water quality measures
and how to operate the Delta Cross Channel in conjunction with this new diversion
structure to improve drinking water quality, while maintaining fish recovery.  If the
environmental review demonstrates that this diversion facility is needed to address
drinking water quality concerns, and can be constructed and operated without adverse
effects to anadromous and estuarine fish, construction may begin late in Stage 1 subject to
section 7 authorization (yr 1-4). 

• Evaluate opportunities to resolve local flood concerns and create tidal wetlands and
riparian habitat by constructing new setback levees, improving existing levees, and
dredging channels in the north Delta, especially the channels of the lower Mokelumne
River system.  Any proposed channel modifications would be consistent with the
CALFED Program’s current direction on Delta conveyance and ecosystem goals (yr 1-7).

• Facilitate regionwide coordination of all CALFED Program related projects in the north
Delta region (yr 1-7).

Proposed Stage 1 Actions Throughout the Delta Region

• Evaluate how water supplies can best provide a level of public health protection equivalent
to Delta source water quality of 50 parts per billion (ppb) bromide and three parts per
million (ppm) TOC (yr 1-7).  This will include an equivalent level of investigation and
studies on all of the actions which could be used to achieve the CALFED Program’s
targets.

• Evaluate the CALFED Program’s progress toward measurable water quality goals and
ecosystem restoration objectives, with particular emphasis on fish recovery (yr 6-7).

• Conduct additional environmental review to determine if construction of an isolated
conveyance facility component of a dual Delta conveyance (presently not an element of
the CALFED Program’s Preferred Program Alternative) is warranted.  A decision to
construct such a facility would require separate environmental review and alternatives
analysis that has not been done as part of the CALFED Program’s programmatic analysis
(yr 1-7).
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Additional Actions Required During Stage 1 (Throughout the Delta Region) 

• Fully implement actions, consistent with the MSCS, that mitigate for the direct and
indirect environmental affects of project features and actions (yr 1-7).

• Improve flood control through levee improvements, levee setbacks, channel dredging, and
floodplain restoration to be fully consistent with regional ERP actions (yr 1-7).

• Screen agricultural intakes to assure ecosystem protection (yr 1-7).

Environmental Water Account

An essential goal of the CALFED Program is to provide increased water supply reliability to
water users while at the same time assuring the availability of sufficient water to meet fish
protection and restoration\recovery needs as one part of the overall ERP.  As a means to achieve
these objectives, the CALFED Program will provide commitments under the ESA and CESA to
SWP and CVP export facilities only for the first four years of Stage 1.  These commitments are
based on fully providing water from existing regulatory means, a fully implemented EWA, flows
and habitat restoration provided through the ERP, and the ability to obtain additional assets
should they be necessary. 

The EWA is a new water source provided to: (1) augment instream flows and Delta outflows; and
(2) reduce Delta exports from CVP/SWP export facilities during key periods of fish and aquatic
ecosystem concerns.  The CALFED Agencies will also continue to work with other diverters in
the Delta watershed to resolve local fishery-diversion conflicts based on the site-specific needs
and opportunities for each diversion.  The CALFED Agencies have crafted the EWA so that it has
no effect on the existing water rights of other water right holders in the watershed.

Overall Purpose, Framework and Administration.  The EWA will be established, as part of the
EWA Operating Principles Agreement (see Appendix E, hereby incorporated as part of this
project description), to provide water for the protection and recovery of fish in addition to water
available through existing regulatory actions related to project operations.  The EWA Operating
Principles Agreement will be interpreted to be consistent with this project description. To the
extent that the EWA Operating Principles Agreement provides greater specificity, the EWA
Operating Principles Agreement will be the controlling document.  

The EWA will be funded jointly by the State and Federal governments and will be authorized to
acquire, bank, transfer and borrow water and arrange for its conveyance.  EWA assets will be
managed by the State and Federal fishery agencies (the Service, NMFS, and CDFG) in
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coordination with project operators and stakeholders.  Initial acquisition of assets for the EWA
will be made by Federal and State agencies (Reclamation and DWR).  Subsequently, it is
anticipated that acquisitions may be made pursuant to a public process that may take advantage of
other agencies or third parties to acquire assets.

Baseline Level of Protection.  DWR and Interior will provide a baseline of environmental
protection.  The CALFED Agencies recognize that the SWRCB may adjust the CVP and SWP
responsibilities for complying with the 1995 Delta Water Quality Control Plan (WQCP), as part of
its on-going Bay-Delta Water Rights Hearings.  The outcome of those hearings may affect the
nature of this baseline.  The CVP’s and SWP’s regulatory baseline, primarily for fish needs,
identified as Tier 1 in the EWA discussion below, will include:

• 1993 Winter-run Salmon Biological Opinion (NMFS)

• 1995 Delta Water Quality Control Plan (SWRCB)  
At this time, the SWP and CVP are responsible for meeting flow related objectives
contained in this plan.  The CALFED Agencies recognize that the SWRCB may adjust or
re-allocate the responsibilities for meeting the 1995 Delta Water Quality Control Plan, as
part of its ongoing Bay-Delta Water Rights hearings.  Adjustment of responsibility to meet
the standards will not affect the baseline level of protection for purposes of the EWA.

The appropriate CALFED Agencies will develop a strategy to deal with the rare
circumstances when the CVP obligation under the WQCP exceeds the 450 TAF annual
cap for use of CVPIA Section 3406(b)(2) water.  In the strategy, to be developed in
conjunction with part of the Governor’s Drought Contingency Plan, the Agencies will use
their available resources to create an insurance policy to eliminate impacts to water users,
while not adversely affecting other uses.

• 1995 Delta Smelt Biological Opinion (Service) 
The export curtailment contained in the 1995 Delta Smelt Biological Opinion (item 2 on
page 19), commonly referred to as the "2 to 1 Vernalis flow/export ratio", will be met by
Section 3406(b)(2) of the CVPIA and EWA.  This objective calls for the SWP and CVP
to reduce combined exports, below what is allowed in the 1995 Water Quality Control
Plan during a 31-day period in April and May.  The 1995 WQCP allows exports to be
100% of the base San Joaquin River flow at Vernalis during the April-May pulse period. 
The CVP reduction in pumping will be conducted pursuant to the accounting policy for
Section 3406(b)(2) of the CVPIA and/or through reimbursement by the EWA.  The SWP
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will be reimbursed by the EWA for its participation in reducing exports pursuant to the 2
to 1 Vernalis flow/export ratio.  

The CVP and SWP will be operated pursuant to the terms of the San Joaquin River
Agreement through 2011. While the SJRA is in effect, the exports may be reduced beyond
what is called for by the 2 to 1 Vernalis flow/export ratio and San Joaquin River flows
may be augmented by water acquired from upstream sources during that same time period. 
Such an augmentation will not be included as part of the SWP share of Vernalis flow. 
While operating per the SJRA, the SWP and CVP will also receive reimbursement from
the EWA or pursuant to Section 3406(b)(2) for the additional curtailment.  If the SJRA is
not implemented for any reason, the operations will default back to the biological opinion
operation, as per the terms of the SJRA.

• Full Use of 800 TAF Supply of Water Pursuant to Section 3406(b)(2) of the CVPIA
in Accordance with Interior’s October 5, 1999 Decision, clarified as follows: 

 
Water Resulting from Refill of Reservoirs (“Reset”): Water which is available under the
(b)(2) Policy as a result of refill of reservoirs following upstream releases (“reset”) will not
be used in a manner which results in increased export reductions.  Upstream releases of
(b)(2) water pumped by the SWP and made available to the EWA will not be subject to
the “reset” provision.

Export Curtailments which Result in Increased Storage (“Offset”): Where a prescribed
(b)(2) export curtailment results in a reduction in releases from upstream reservoirs and
hence increased storage, the charge to the (b)(2) account will be offset to the extent that
the increased storage will result in increased delivery (beyond forecast delivery at the time
of the export curtailment) to south-of-Delta CVP contractors in the remainder of the
water year.  If such deliveries cannot be increased in that water year, such additional water
stored in upstream reservoirs shall be available for other (b)(2) uses without charge to the
(b)(2) account.  Where the delivery to export users in the remainder of the water year will
not be increased and end-of-year storage will be increased, there will be no offset to the
charge to the (b)(2) account.

The Secretary of the Interior is expected to make a decision later this year on Trinity River flows,
pursuant to the original Trinity authorization, the Trinity Restoration Act of 1984, and the
CVPIA.  The substance of the decision is unknown and therefore cannot be addressed at this time.
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Other Environmental Protections  The regulatory baseline above also assumes that other
environmental protections contained in biological opinions, regulations or statutes remain in place. 
These protections include, without limitation, Level 2 refuge water supplies, as required by the
CVPIA.  The CVP will use its share of the benefits from joint point of diversion, to the extent
available, to provide water required by its Level 2 refuge water supply mandates, but using such
benefits will not create any limitation on the Level 2 supply available for refuges.  

Operational Rules  The ground rules for operating the EWA are detailed in the EWA Operating
Principles Agreement, executed by DWR, Reclamation, CDFG, the Service, and NMFS.  The
ground rules are based on the principle that the EWA will provide flows allowing fish recovery
while not resulting in uncompensated reductions in deliveries to south of Delta CVP/SWP
contractors.

Asset Development  Immediate development of assets for the first year is critical to EWA success. 
Initial water purchases and lease of groundwater storage will be secured from willing sellers by
the end of 2000.  In addition to assets to be acquired annually, as shown in a following table, an
initial one-time acquisition of 200 TAF of south-of-Delta storage or its functional equivalent will
be acquired from a variety of sources to assure the effectiveness of the EWA and provide
assurances for SWP and CVP water supply/deliveries.  This initial deposit will also provide
collateral for the first year’s borrowing.  The related storage is intended to function as long-term
storage for other EWA assets as they become available.

Borrowing agreements will allow the EWA to borrow water from the CVP and SWP for
necessary actions during a water year as long as the water can be repaid without affecting the
following year’s allocations.  To the extent practicable, borrowing from the SWP and CVP will be
shared. The limitations on borrowing will be developed as part of the agreement.  Source shifting
agreements with south-of-Delta water providers for 100 TAF will be used to enhance the
effectiveness of the EWA, and to help provide assurance that SWP and CVP water deliveries will
not be affected by EWA operations.  To provide regulatory stability during the initial period of
Stage 1, the CALFED Agencies will provide a commitment, subject to legal requirements, that for
the first four years of Stage 1, there will be no reductions, beyond existing regulatory levels, in
CVP or SWP Delta exports resulting from measures to protect fish under the ESA and CESA. 
This commitment will be based on the availability of three tiers of assets: 

Tier 1 is baseline water, provided by existing regulation and operational flexibility.  The
regulatory baseline consists of the biological opinions on winter-run salmon and delta
smelt, 1995 Delta Water Quality Control Plan, and 800 TAF of CVP yield pursuant to
CVPIA Section 3406(b)(2).
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Tier 2 consists of the assets in the EWA combined with the benefits of the ERP and is an
insurance mechanism that will allow water to be provided for fish over and above Tier 1,
when needed without reducing deliveries to water users. Tier 1 and Tier 2 are, in effect, a
water budget for the environment and will be used to avoid the need for Tier 3 assets as
described subsequently. 

Tier 3 is based upon the commitment and ability of the CALFED Agencies to make
additional water available should it be needed.  It is unlikely that assets beyond those in
Tier 1 and Tier 2 will be needed to meet ESA requirements.  However, if further assets are
needed in specific circumstances, Tier 3 will be provided.  In considering the need for Tier
3 assets, the fishery agencies will consider the views of an independent science panel. 
Although the CALFED Agencies do not anticipate needing access to Tier 3  water assets,
the CALFED Agencies will prepare an implementation strategy for Tier 3 by August
2001, establish a timely scientific panel process, and identifying tools and funding should
implementation of Tier 3 prove necessary.
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Table 2.  List of EWA assets.  Some assets may be replaced by functional equivalents, if
determined to be appropriate by the EWA Managing Agencies (Service, CDFG, NMFS)

Action Description Water Available Annually(Average)

SWP Pumping of (b)(2)/ERP Upstream
Releases1

40,000 acre-feet2

EWA Use of Joint Point3 75,000 acre-feet 

Export/Inflow Ratio Flexibility 30,000 acre-feet

500 cfs SWP Pumping Increase 50,000 acre-feet 

Purchases - South of Delta 150,000 acre-feet

Purchases - North of Delta4 35,000 acre-feet

TOTAL 380,000 acre-feet

Storage acquisition 200,000 acre-feet of storage, filled when
acquired in Year 1

Source-shifting agreement 100,000 acre-feet at any time

1The EWA and the SWP will share equally the (b)(2) and ERP upstream releases pumped by the SWP after they
have served their (b)(2) and ERP purposes. 

2The amount of water derived from the first four actions will vary based on hydrologic conditions. 

3The EWA will share access to joint point, with the CVP receiving 50% of the benefits. 

4This is the amount of water targeted for the first year; higher amounts are anticipated in subsequent years.

CALFED Science Program

The CALFED Science Program includes implementing the Comprehensive Monitoring,
Assessment, and Research Program (CMARP) as an integral aspect of the overall CALFED
Program.  The scope of the Science Program will encompass all elements of the CALFED
Program:  ecosystem restoration, water supply reliability, water use efficiency and conservation,
water quality, and levees integrity.  The purpose of the Science Program is to provide new
information and scientific interpretations necessary to implement, monitor, and evaluate the
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success of the CALFED Program.  The Science Program will build on the work of the
Interagency Ecological Program and other scientific efforts in the CALFED Program area.

The CALFED Program is organized around the concept of adaptive management because there is
incomplete knowledge of how the ecosystem functions, the effects of human stressors on
ecosystem structure and function, and the ecological and other effects of individual CALFED
Program actions.  Monitoring key system functions (or indicators), completing focused research
to obtain better understanding, and staging implementation based on information gained are all
central to the adaptive management process. 

In order to better integrate scientific review into the CALFED Program, the Governor and the
Secretary of the Interior will appoint an independent science board to provide oversight and peer
review for the overall program.  Also, specific independent science panels may be convened as
standing bodies or on an as needed basis.  For example, the Science Program will assist with
convening an independent science panel to review implementation and operation of the EWA.  In
addition, the existing ERP Interim Science Board will likely become the ERP Science Panel, and
provide ongoing independent review of the ERP.

Proposed Science Program Stage 1 Actions

The CALFED Program will evaluate the following Science Program actions proposed for
implementation in Stage 1.  These proposed Stage 1 actions are representative of the overall set
of proposed actions for the Science Program.

• Periodic review and refinement of the monitoring, data assessment and research plan from
a long term perspective (yr l-7).

• Periodic review and refinement of the monitoring, data assessment and research plan from
a short term perspective which would include all elements of the Phase III, Stage 1
Program (yr l-7).

• Help management define triggers and time periods which determine the need for a change
in program direction (yr l-7).

• Continue to develop and refine conceptual models to be used in evaluating actions
undertaken by the programs.  In keeping with the adaptive management format, the
models will be continually updated with information generated by program actions 
(yr l-7).

• Evaluate the effectiveness of the adaptive management process on the program decision
making process (yr l-7).
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• Review the progress toward achieving overall CALFED Program goals and objectives and
whether individual programs are progressing at similar paces (yr l-7).

• Complete monitoring identified by the Diversion Effects on Fisheries Team to provide
feedback on actual diversion effects of south Delta pumps (yr 2-7).

• Design long-term, system wide, baseline monitoring with focused research to increase
understanding of ecological processes and ways to reduce uncertainty; definition of
needed studies is currently under development (yr 1-7).

• Provide available data on need to reduce bromides, total dissolved solids, total organic
carbon, pesticides and heavy metals (yr 5).

• Provide available data on water quality in the south Delta and lower San Joaquin River      
(yr l-7).

• Monitor and assess the impacts of water use efficiency measures on water demands and
available supplies, and develop better information for water balances in the Bay-Delta
system (yr l-7).

• Prepare annual reports on status and progress, including such information as: status of the
species and effectiveness of efforts to improve conditions, including EWA, ERP and water
management strategies, and provide recommendations to maximize fishery benefits while
minimizing impacts to water supply (yr 1-7).

• Analyze status and need for adjustments of actions for later stages (yr 5-7).
• Monitor and report land use changes, such as agricultural land conversion, resulting from

CALFED Program actions (yr 2-7).
• Hire an interim science leader and subsequently hire a chief scientist (yr 1-2).
• Appoint an Independent Science Board and an independent science panel for the EWA

(yr 1-2).
• Coordinate existing monitoring and scientific research programs (yr 1-7).
• Refine the set of ecological, operational, and other predictive models that will be used in

the evaluation process (yr 1-2).
• Establish and refine performance measures and indicators for each of the program areas

(yr 1-7).

Multi-Species Conservation Strategy

The MSCS serves as a biological assessment for the CALFED Program and describes the
CALFED Program strategy for achieving compliance with the ESA, CESA, and Natural
Community Conservation Planning Act during implementation of the CALFED Program.  As a
biological assessment, it summarizes the CALFED Program and analyzes its effects on 244 listed,
proposed, and candidate species, and species of concern.  As a “conservation strategy” it outlines
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conservation goals for species that will be effected by the Program, and identifies strategies for
achieving those goals and ESA compliance.

Conservation Goals and Prescriptions

The MSCS identifies conservation goals for 244 species as well as species prescriptions and
conservation measures to achieve these goals.  The CALFED Program has established a goal to
recover 19 species, contribute to the recovery of 25 species, and maintain 200 species.  A goal of
“recovery” was established for those species whose recovery is dependent on restoration of the
Delta and Suisun Bay/Marsh systems.  Recovery is achieved when the decline of a species is
arrested or reversed, threats to the species are neutralized, and the species long-term survival in
nature is assured.  Recovery is equivalent, at minimum, to the requirements for de-listing a species
under ESA and CESA.  The goal “contribute to recovery” was assigned to species for which
CALFED Program actions affect only a limited portion of the species’ range and/or CALFED
Program actions have limited effects on the species.  To achieve the goal of contributing to a
species’ recovery, the CALFED Agencies are expected to undertake some of the actions under its
control and within its scope that are necessary to recover the species.  The goal “maintain” was
assigned to species expected to be minimally affected by CALFED Program actions.  For this
category, the CALFED Agencies will avoid, minimize, and compensate for any adverse effects to
the species commensurate with the level of effect on the species.  Actions may not actually
contribute to the recovery of the “maintain” species; however, at a minimum, they will be
expected to not contribute to the need to list a species or degrade the status of a listed species. 
The CALFED Agencies will also, to the extent practicable, improve habitat conditions for these
species. 

Specific prescriptions were developed to achieve the conservation goals described above for each
species.  The prescriptions incorporate the measures identified in State and Federal recovery
plans, where available, other relevant information, and professional judgment.  Prescriptions
include measures to enhance habitats and species and are not directly linked to the CALFED
Program’s adverse impacts.  

As the CALFED Program proceeds during the next 30 years, it is anticipated that California’s
landscapes could change significantly and that new information will be available through research
and monitoring.  Consequently, species goals and prescriptions will likely change through time
through adaptive management, and as new recovery plans are finalized or updated.
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Framework for Federal Endangered Species Act Compliance

The CALFED Agencies will take actions necessary to meet the following conditions: 1) the
fishery protections elements of the Program must be implemented as described in the EIS/EIR,
including the ERP and EWA implementation and funding commitments (at least $150 million
annually for the ERP, and an additional $50 million annually for the EWA); 2) Tier 3 measures
must be provided,  if and when needed; and, 3) implementation of the milestones must be
demonstrated; and 4) the initial and annual assets of the EWA must be acquired for the EWA.

The program will be continuously monitored to ensure that it is implemented as intended and the
elements necessary for regulatory commitments, i.e., conditions as described in the Conservation
Agreement are implemented.  In the event that information from monitoring or any other source
indicates that any of the Program elements necessary for regulatory commitments are not being
met or will not be met, notification will be provided, by the agency which developed the
information, to the affected Agencies, as appropriate. Upon notification, the affected agencies will
meet promptly to identify and assess measures which can be taken to remedy any noncompliance
or anticipated noncompliance with the conditions, and will immediately implement measures. If
the Service determines that a situation of noncompliance exists and the affected agencies are
unable to remedy noncompliance within a reasonable time period that the Service prescribes, not
to exceed 60 days, the regulatory commitments will be suspended or terminated.  Upon a
determination of noncompliance, formal consultation will be reinitiated  and the Service will issue
a new or amended biological opinion with conditions prescribing alternative regulatory
requirements.  If the compliance with the conditions set out above is subsequently achieved, the
initial regulatory commitments may be revised and reflected through new or amended
programmatic biological opinions.  Nothing described here will affect the Service from exercising
our regulatory authority.

There are several issues that have been subject to interpretation in the 1995 delta smelt opinion
relating to OCAP.  These issues will need to be resolved pursuant to any reinitiation of section 7
consultation concerning the joint operations of the CVP and SWP should the EWA not be fully
implemented.  These issues include but may not be limited to 1) the amount of allowable exports
during the San Joaquin River pulse flow in April-May, either under the VAMP or the WQCP
Vernalis flow requirements, 2) the amount or extent of actions that must be taken at the “yellow
light” stage of incidental take to avoid or minimize the direct and indirect effects of project
operations and to avoid reaching “red light”, and 3) other actions that may be deemed necessary
at the time of reinitiation to provide the regulatory protection for delta smelt, Sacramento splittail,
spring run chinook salmon, and steelhead.
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The MSCS describes program-level strategies to achieve compliance with ESA, including
strategies to address the indirect effects of actions taken under the CALFED Program, and
strategies for completing tiered consultations, when appropriate.  The CALFED Program’s
compliance strategies will, in part, be developed and implemented as part of future CALFED
Program projects tiered from this programmatic biological opinion.

Entities implementing CALFED Program actions which may effect listed species will be required
to develop ASIPs.  ASIPs will be developed for individual CALFED Program actions or groups
of actions when enough detailed information is available about the actions to analyze fully their
impacts on species and habitats, and develop appropriate measures to avoid, minimize, and
compensate for impacts.  Specifically, individual projects that qualify for consultation will be
evaluated within the context of the program as a whole, which includes major elements designed
to improve the environmental baseline and lead to the recovery of targeted species.  These major
elements will be subject to on-going monitoring, evaluation, and the application of adaptive
management.  Site specific biological opinions will take into account the environmental benefits
that accrue from the CALFED Program.

Development of ASIPs will be coordinated with the wildlife agencies so that the particular set of
measures necessary to be implemented to achieve FESA compliance will be incorporated as part
of the proposed ASIP.  The particular set of measures included will likely be unique to each
ASIP.  The MSCS describes programmatic avoidance, minimization, and compensation measures
to be incorporated into ASIPs.  However, ASIPs also may include additional measures not
described in the MSCS, and possibly a set of ERP actions.  For example, a levee improvement
project in the Delta may include a particular set of MSCS avoidance, minimization, and
compensation measures, additional measures unique to the proposed project, and ERP actions to
restore wildlife habitat adjacent to or on the improved levee.  ASIPs will be reviewed for
compliance with the ESA through the section 7 consultation process, or through the section 10
habitat conservation planning process. 

Service Area Effects

Implementation of the CALFED Program’s Preferred Program Alternative related to water supply
reliability will be determined largely in an incremental fashion through an adaptive management
process.  Because of this, it is not possible to accurately estimate the scope of potential service
area effects on species and habitats.  Project-level or site-specific impacts may not be known until
Phase III of the CALFED Program (implementation).  Therefore, the CALFED Program strategy
for addressing indirect effects in the service areas includes identifying a short-term strategy based
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on critical species needs for recovery and restoration, and a long-term strategy for dealing with
impacts that cannot be predicted when the biological opinions are issued.  

CALFED Agencies will use a two-step process to address potential service area effects that are
currently unknown.  First, CALFED Agencies will determine the potential presence and scope of
any service area effects.  Then, to address the effects it has identified, CALFED Agencies will
integrate proactive, conservation planning approaches with specific conservation measures.  To
do this, CALFED Agencies will develop the four conservation measures listed below during
Phase III..  These measures, as described in the MSCS on pages 4-17 and 4-18, attempt to
address these effects at the project level and at the program level.

• Providing technical assistance and other support to entities preparing Habitat
Conservation Plans (HCPs) or conservation programs addressing effects of land use
changes in the service areas.

• Evaluating each future water supply reliability program or project during planning and
including appropriate measures to address indirect effects in the ASIPs.  This may include
implementing the applicable conservation measures already in the MSCS to conserve
species relative to service area effects or developing new measures.

• Developing or contributing to conservation programs to address the critical needs of
species in CALFED Program service areas not already covered by conservation plans.

Governance Plan

The interim governance structure will be in place from the time of the Programmatic ROD until a
long-term permanent structure is adopted through State and Federal legislation.  For interim
governance, CALFED Agencies propose adoption of the current CALFED Program structure
being used during the planning stage, but adapted for implementation.  The interim governance
structure, including identification of how decisions will be made, will be set forth in a new
Implementation MOU which the agencies will develop and execute by the time of the ROD.  The
current structure is made up of the Policy Group reporting to the Governor of California and the 
Secretary of the Interior, public advisory groups, the CALFED Program Executive Director and
staff, and State and Federal agencies and teams.  This structure, with additions and modifications,
will serve to bridge the gap until a permanent commission is established.

Interim Program Management Responsibilities  The Levee System Integrity Program management 
will remain with DWR, CDFG, and other existing agencies.  The CALFED Program will continue
to manage the ERP, in coordination with the appropriate agencies.  The State and Federal fishery
agencies (CDFG, Service, NMFS) will manage the EWA assets, in coordination with the ERP and
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water project operations (Reclamation and DWR).  CALFED Program will be assigned program
management for the Watershed Program.  The CALFED Program and appropriate agencies (such
as Reclamation, EPA, DHS, DWR, and SWRCB) will manage the Drinking Water Quality
Program.  For the Water Transfer Program, CALFED Program will provide program direction,
oversight, and coordination among CALFED Program areas and among agencies with jurisdiction
over water transfers and use of project facilities.  Agencies with jurisdiction over water transfers
would retain authority to implement any changes in their own policies or procedures.  DWR,
Reclamation, and CALFED Program will manage the Water Use Efficiency Program.  DWR,
Reclamation, and CALFED Program will manage the Storage Program Element.  DWR and
Reclamation will manage the Conveyance Program element.  CALFED Program will manage the
Science Program (as consistent with the Implementation MOU).

Milestones

Milestones are a list of ERP, MSCS, and Water Quality Program actions the CALFED Program
will fully implement in Stage 1 to address covered species.  Milestones are a subset of the ERP
actions the fish and wildlife agencies expect will be implemented in Stage 1, to achieve the
Program’s conservation goals.  The complete list of milestones appears in Appendix J.  A full
description of the function and significance of the milestones to this consultation is included in the
Appendix.

The Program’s objectives for ecosystem restoration are to improve and increase aquatic and
terrestrial habitats and improve ecological functions in the Bay-Delta to support sustainable
populations of diverse plants and animal species.  The ERP, MSCS, and WQP are the principal
Program elements designed to meet these objectives.  Implementation of the ERP will be
informed by the Science Program, which will conduct pertinent research, and monitor and
evaluate the implementation of ERP, MSCS, and WQP actions.  The ERP, MSCS, WQP, and the
Science Program are directly relevant and important for FESA, CESA and NCCPA compliance.  
To ensure that the ERP, MSCS, and WQP are implemented in a manner and to an extent
sufficient to sustain programmatic FESA, CESA and NCCPA compliance for all Program
elements, the USFWS, NMFS and CDFG (the Fish and Wildlife Agencies”) have developed
Milestones for ERP, MSCS, and WQP implementation.  The Milestones include Science Program
actions that are relevant for ERP, MSCS, and WQP implementation.  The Fish and Wildlife
Agencies have concluded that the Milestones, if achieved along with expected additional ERP
actions , define an adequate manner and level of ERP, MSCS, and WQP implementation for Stage
1.



52

The ERP, MSCS, and WQP are the Program’s blueprint for the restoration of the Bay-Delta.  The
MSCS is not a separate blueprint or supplemental restoration program and does not supplant the
ERP.  The measures and goals in the MSCS are consistent with the ERP’s measures and goals. 
However, the MSCS is a conservation strategy and a regulatory compliance strategy for the entire
Program.   The MSCS addresses the potential adverse effects and beneficial effects of all Program
actions, including ERP actions and other Program actions such as levee system integrity actions,
water conveyance actions and storage actions.  Based in large part on the ERP, the MSCS’
premise is that the Program as a whole, including all Program elements, will improve and increase
aquatic and terrestrial habitats and improve ecological functions in the Bay-Delta.  The ERP
therefore serves two purposes:  1) to achieve Program objectives for ecosystem restoration and
species recovery, and 2) to enable actions from all Program elements to be completed in
compliance with FESA, CESA and the NCCPA through implementation of ASIPs.  

To serve both of these purposes, ERP implementation must be informed both by the best available
scientific information and by information about the implementation of other Program actions. 
Information about the implementation of other Program actions is necessary to ensure that they
do not conflict or limit the success of the ERP.  In addition, ERP restoration actions must be
implemented concurrent, and at a commensurate level, with the implementation of other Program
actions to ensure that the Program as a whole continues to increase aquatic and terrestrial habitats
and improve ecological functions in the Bay-Delta.  The Milestones are intended to establish,
based on the best information currently available, a group of actions derived from the ERP,
MSCS, and WQP that 1) establish an adequate level of implementation during Stage 1, 2) would
not be inhibited by proposed Stage 1 actions in other Program elements, and 3) would enable
proposed Stage 1 actions in other Program elements to be completed in compliance with FESA,
CESA and the NCCPA through implementation of ASIPs.

The Program’s development of annual, near-term, and long-term ERP implementation priorities
and strategies will be based on the goals and objectives of the ERP Strategic Plan, the MSCS,
FESA recovery plans, and implementation plans developed for specific ecological management
zones, and will be informed by the Science Program.  The Milestones represent the MSCS’ goals
and objectives with respect to the ERP.  As with ERP implementation priorities and strategies
generally, the Fish and Wildlife Agencies intend that the Science Program will provide information
concerning the Milestones.  Specifically, the Fish and Wildlife Agencies will seek review within
the Science Program of 1) whether other Program elements conflict with implementation priorities
and strategies so as to limit the success of the ERP, MSCS, and WQP, and 2) whether the
implementation priorities and strategies will ensure that the Program as a whole continues to
increase aquatic and terrestrial habitats and improve ecological functions in the Bay-Delta.  As the
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Science Program develops information about implementation, the USFWS, NMFS and CDFG
will revise the Milestones as necessary, consistent with the FESA and the NCCPA.  

The CALFED  Program will develop annual ERP implementation plans using the ERP Strategic
Plan for Ecosystem Restoration and the MSCS.  Members of the Science Program, the
Agency/Stakeholder Ecosystem Team (“ASET”) the CALFED Program  will work cooperatively
to develop annual ERP implementation plans and to define the long-term priorities for the ERP.  
The Fish and Wildlife Agencies will participate fully in the process for developing annual ERP
implementation plans.   The Fish and Wildlife Agencies’ participation will include, but not be
limited to, participation in the ASET.  Through participation in the annual ERP implementation
plan process, the Fish and Wildlife Agencies will help ensure 1) that each plan is based on the best
available information regarding ecosystem restoration and the Bay-Delta system, 2) that each plan
will achieve substantial progress toward meeting the Milestones, and 3) that the Science Program
will provide information to achieve applicable Milestones.  As new information becomes available
and conceptual models are tested and refined as part of this process, the Fish and Wildlife
Agencies anticipate that priorities reflected in the Milestones may change, and that new issues or
questions may emerge.  Through the annual ERP implementation process, Science Program
members, the CALFED Program, and ASET members may propose revisions to the Milestones
based on pertinent new information.  If the Fish and Wildlife Agencies determine that the
proposed revisions are warranted and are consistent with FESA and the NCCPA, the Fish and
Wildlife Agencies will revise the Milestones accordingly.

The Fish and Wildlife Agencies will not approve revisions to the Milestones that would cause or
allow an effect to Covered Species or critical habitat designated under FESA that was not
considered in the programmatic regulatory determinations, or would otherwise require the re-
initiation of consultation under 50 CFR §402.16.   Consequently, the USFWS and NMFS expect that
their approved revisions to Milestones can be incorporated in each agency’s programmatic
biological opinions without re-initiating consultation under §7 of FESA.  CDFG will incorporate
its approved revisions to the Milestones by amending the CDFG Approval and Supporting
Findings for the MSCS.

It will not be possible to gauge the progress of Milestone implementation for a few years, once
Phase III begins.  Consequently, over the first four years the Wildlife Agencies will base success
of Program Implementation upon the criterion that the ERP is fully funded (at least $150 million
from dedicated funding sources annually through Stage 1 for the ERP, and an additional $50
million EWA funding annually for the first four years).  However, the criterion for success at the
end of Stage 1 will be implementation of the Stage 1 Milestones.
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The Program will submit an annual report to the Governor, the Secretary of the Interior, the State
Legislature and the Congress that describes the status of implementation of all Program elements
by December 15 of each calendar year.  The report will document the status of all actions taken to
meet Program objectives in Stage 1.  Among the actions addressed in the report will be the
completion of key projects and milestones identified in the ERP.  Progress in achieving the ERP-
MSCS Milestones will be included in the portion of the annual reports concerning the ERP.

Summary of Key Planned Actions

If key program actions are not implemented at this programmatic level, or new information
becomes available, consultation would be reinitiated at the programmatic level to ascertain how
the lack of implementation of any actions, or new information, affects the evaluation of effects
upon listed species associated with the overall implementation of the suite of actions being
considered and the subsequent conclusions made in this biological opinion. The following key
actions are considered relevant to this biological opinion and part of the project description and,
are therefore, requisite in conducting the effects analysis:

Program-wide

1. The conservation actions described in the Description of the Proposed Action will be 
implemented, including, but not limited to, the Ecosystem Restoration Program Plan, the
Water Quality Program Plan, the Watershed Program Plan, and the Multi-Species
Conservation Strategy and, where applicable, its strategy for addressing indirect, service
area effects.  The determination of whether and to what extent a specific action results in
indirect effects will be made on a case-by-case basis in accordance with legal
requirements.  These actions will be implemented consistent with the Science Program and
adaptive management, as described in the Description of the Proposed Action.

2. CALFED Agencies will obtain funding sufficient to implement the conservation elements
and strategies, as necessary, to implement this biological opinion.

3. The various CALFED Program elements, strategies, and projects will be implemented in
concert with the ERP,  MSCS, EWA, and WQP to achieve the multiple goals of the
CALFED Program.  The CALFED program will be implemented such that the net effects
to species and their habitats are positive and are consistent and in conformance with State
and Federal recovery plans.
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4. To the extent that a CALFED action is not subject to section 7 and is likely to result in
take of a listed species, a section 10 permit will be required.

5. The CALFED Program will utilize comprehensive monitoring and adaptive management
to assess projects and programs.  

6. The CALFED Program will implement projects to achieve the milestones (Appendix J)
established for the ERP, MSCS, and WQP.

7. Discharges into surface water bodies and waterways resulting from CALFED Program
actions will comply with the standards set forth in the Description of the Proposed Action
for the biological opinion on the Environmental Protection Agency’s Promulgation of
Numeric Criteria for Priority Toxic Pollutants for the State of California; California Toxics
Rule (CTR) (Service File No. 1-1-98-F-21), in accordance with applicable implementation
plans.

8. Entities implementing CALFED Program actions will comply with all applicable
environmental laws.

9. DWR, to the extent required by law, and Reclamation will consult on all new and modified
water contracts resulting from a CALFED Program action that may affect listed species.

Levee System Integrity Program

10. Levee integrity improvement elements will be consistent with ERP actions and MSCS
conservation measures, so that levee integrity and ecosystem and species recovery
advance simultaneously.

11. The Service, NMFS, and CDFG will be involved in planning Levee System Integrity
Program projects to ensure that ERP implementation is not impaired by levee program
actions and adverse effects of levee actions are fully mitigated.  

12. Development and implementation of CALFED Program plans for rehabilitating Suisun
Marsh levees will be consistent with the goals of the ERP and MSCS, including State and
Federal recovery plans.

13. Levee repair/improvements will be constructed using levee set-backs and soft-fixes (bio-
technical solutions) to the extent practicable.
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Water Quality Program

14. The CALFED Program will implement projects to achieve the milestones established for
the WQP in Stage 1. 

Ecosystem Restoration Program

15. The CALFED Program will implement projects to achieve the milestones established for
the ERP in Stage 1. 

16. The ERP will be implemented in a manner that will achieve species prescriptions and
recovery goals of covered species by year 30 of the CALFED Program.  Stage 1
milestones establish the trajectory for achieving recovery goals for the first 7 years.

Water Use Efficiency Program

17. Development and implementation of the WUE will be consistent with the goals and
objectives of the ERP and MSCS, including State and Federal recovery plans.  Program
actions and associated conservation measures will be planned in conjunction with the
Service, NMFS, and CDFG, in compliance with FESA, CESA, and NCCPA, as
appropriate.  Program development will be coordinated with other CALFED Programs
(WQP, ERP, MSCS, and Science Program).

Water Transfers Program

18. CALFED Program actions subject to the FESA that will result in the transfer of water that
may affect listed species will not be undertaken until consultation under section 7 or a
permit under section 10 is completed.  In any such consultation, the fish and wildlife
agencies will determine whether adverse effects are likely to occur.  Additionally, the
EWA will not be charged for curtailed 3rd party transfer opportunities.

19. EWA, CVP, and Level 4 Refuge water supply transfers resulting from CALFED actions
will have priority for conveyance over other transfer obligations (as consistent with the
Operating Principles Agreement, for the EWA).

Watershed Program
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20. Development and implementation of the Watershed Program will be consistent with the
goals of the ERP and MSCS, including State and Federal recovery plans.  Program actions
will be planned in conjunction with the Service, NMFS, and CDFG, in compliance with
FESA, CESA, and NCCPA, as appropriate.  Program development will be coordinated
with other CALFED Programs (WQP, ERP, MSCS, and Science Program).  Program
actions will be funded so that it is assured that appropriate conservation measures for
listed species will be included in program actions, as appropriate.

Water Management Strategy

Specific key actions are provided for storage,  conveyance, EWA, and other programs.

Storage
 
21. Storage sites will be selected through a screening process which includes applicable

environmental requirements.

22. Following the initiation of consultation, CALFED Agencies will comply with section 7(d)
of the ESA, which prohibits making any irreversible or irretrievable commitment of
resources, for any potential new storage site or modified storage site prior to achieving
project-specific compliance under section 7(a)(2) of the ESA.

23. Tiered project specific analyses of potential storage improvements will identify and result
in the selection of alternatives that are capable of being mitigated with appropriate
mitigation sites and operational requirements; where the compensatory mitigation is highly
likely to be successful; with the project specific compensatory mitigation implemented
concurrent with, or in advance of, the adverse effects associated with construction and
implementation of the project; where construction and operation of the project will not
result in jeopardy to listed or proposed species or adverse modification of critical habitat;
and where the project will not result in substantial degradation of the aquatic environment.

24. Any and all conveyance structures (e.g., canals, pipelines), recreation, roads, and similar
developments associated with or proposed in conjunction with proposed expansions of
existing storage facilities or proposed new storage facilities will be evaluated thoroughly
for their impacts to Federal or State listed species and those species evaluated consistent
with the MSCS.  If, through the informal or formal consultation process, it is determined
by the Service, NMFS, and CDFG (for State listed species) that project-related impacts
would threaten the long-term viability of Federal or State listed species or those species
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evaluated under the MSCS, the proposed project(s) will be modified or dropped from
consideration.

Conveyance

25. To the extent consistent with the Service’s regulatory authority, any CALFED Agency
that  proposes to develop water for delivery or application outside current contract service
areas would comply with ESA requirements under section 7 or 10, as appropriate, if listed
species may be affected.

26. In proceeding with the South Delta Improvement Program, CALFED Agencies shall
implement ecosystem restoration in the lower San Joaquin river and south Delta
(generally, south of Empire Cut) in advance of or concurrent with impacts resulting from
south Delta facility improvements.

27. When the CDFG, NMFS and Service, in consultation with the CALFED Agencies,
determine that a diversion requires screening, CALFED Agencies will secure written
agreements from willing land owners to allow access for screening of agricultural and
municipal diversions to protect fish consistent with the screening priorities established by
the CALFED Program.  The agreement will provide that if monitoring is necessary, access
for monitoring will be allowed with reasonable notification.  If the CALFED Program is
not substantially achieving screening program objectives, the CALFED Agencies will
reinitiate informal or formal consultation. 

28. When implementing EWA export reductions, the water cost associated with decreased
exports will be charged against current facilities capabilities as constrained by current
regulation.  Any future increases in exports resulting from CALFED conveyance
improvements will have operational rules developed through consultation with the fish and
wildlife agencies to ensure consistency with EWA Operating Principles, and the goals of
restoration and recovery for aquatic species.

29. In the interim, prior to installation of permanent operable barriers, DWR will apply for and
obtain permits to allow the  continued operation of the temporary barriers.

30. Prior to increasing pumping above current authorized levels, operational rules for use of
additional export capability will be determined through an open CALFED process and 
ESA consultation on the project-specific environmental documentation prepared for the
various conveyance elements.  To offset potential impacts and to provide for recovery of
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fishery populations, additional measures will be developed which would allow for
protection of fish.  These additional measures, which are phased over time, may include, 
but are not limited to (a) screening, (b) new standards which limit the timing and
magnitude of exports and water supply releases at key periods of fish concern, or (c) a
combination of the two.   ESA coverage for such actions would come from separate
consultation for OCAP or in consultations tiered from this opinion.

31. An isolated conveyance facility will be evaluated as an alternative in the event it is
determined that a through-Delta system will not accomplish the CALFED Programs’ goals
for restoration and recovery of listed species, or its WQP goals.  The study will be
developed through a peer-review process to ensure objective analysis.

EWA

32. All EWA fixed assets (i.e., purchases) are acquired each year.

33. The EWA Operational Principles Agreement is signed and fully implemented.

34. The project agencies shall request clarification with the Service, CDFG and NMFS on any
points that appear to be ambiguous related to fishery actions for the EWA.

35. If EWA assets are depleted and the Service,  NMFS, and CDFG determine Tier 3 is
necessary, Tier 3 assets will be available to protect fish.

36. As new water storage and conveyance projects are being planned, potential fishery
impacts will be assessed.  If necessary to offset potential impacts and to provide for
recovery of fishery populations, operational rules will be developed which will provide for
protection of fish.  These operational rules may include but are not limited to (a) limits on
the timing and magnitude of exports and water supply releases at key periods of fish
concern, and (b) new sharing formulae to increase EWA assets, which would allow the
EWA to offset impacts and implement restoration actions.  ESA coverage for such actions
would come from separate consultation for OCAP or in consultations tiered from this
opinion, as appropriate.

Science Program

37. The Science Program will complete annual reports describing program progress and
compliance of all CALFED program actions within this biological opinion.
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Multi-Species Conservation Strategy

38. CALFED agencies will consult with the Service or request technical assistance, as
appropriate, to determine whether any future CALFED Program actions (including water
transfers and permanent assignment of water) may affect listed or proposed species before
signing a ROD or a FONSI which is tiered from the PEIS.  This determination will
consider both direct and indirect effects, if any, of specific actions.  Evaluation of whether
and to what extent the specific action results in indirect effects will be made on a case by
case basis in accordance with legal requirements.

39. The list of evaluated species will be reviewed and revised periodically by the Service,
NMFS, and CDFG to add and remove species, as appropriate, and to review the recovery
objective (R, r, or m) for species for their appropriateness.

40. The Service will work closely with other CALFED agencies, water users and others,
providing them with maps of listed species habitats within service areas.  The Service will
guide entities through the consultation process or provide technical assistance, as
appropriate, to address project-specific effects.

41. Entities implementing CALFED Program actions will complete tiered, project-specific 
consultation with the Service, NMFS, and CDFG, as appropriate, through completion of
Action-Specific Implementation Plans, as described in the MSCS.

42. The CALFED agencies will closely coordinate with the Service, NMFS, and CDFG 
during development and implementation of all ASIPs.

43. To the extent that the CALFED Program actions result in changes to land use practices
and the impact analysis required by the MSCS shows effects to listed species, ESA, CESA
and NCCPA compliance, as appropriate, will occur.  The strategy for addressing impacts
as described in the MSCS includes appropriate tools such as: (1) assisting with or
contributing to completion and implementation of HCPs that address service area effects,
as described in section 10(a) of the ESA; (2) including measures to address indirect effects
in ASIPs and completing project-specific section 7 consultations on the ASIPs;  (3)
contributing towards or developing and implementing a conservation program that
addresses species critical needs; and implementing the applicable conservation measures,
relative to service area impacts, already in the MSCS.
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44. The CALFED Program will monitor the baselines of the species addressed in this opinion. 
Monitoring (for the life of the CALFED Program’s Preferred Program Alternative) will be
implemented immediately to test and track the CALFED Program’s objective that species’
baselines are stable or increasing.

45. Any project-specific effects to listed species will be consulted upon following project-
specific analysis and prior to the effect, and the CALFED agencies shall be adequately
funded and staffed to complete tiered project-specific consultations from this opinion and
track implementation of conservation actions.

Environmental Baseline

Most of California’s threatened and endangered species depend on native habitats that are
declining in area and quality.  Because these sensitive habitats may host threatened and
endangered species, their loss or degradation can often adversely affect multiple species.  Factors
contributing to the environmental baseline are therefore grouped by habitat type in the analysis
below.  However, effects from environmental contaminants are typically less specific to particular
habitats and are discussed separately.  Population status for individual species is described in the
species accounts found in Appendix C.

When the CVP began operations, approximately 30% of all natural habitats in the Central Valley
had already been converted to urban and agricultural lands.  This included loss of more than 80%
of the riparian vegetation along the Sacramento River.  By the time Shasta Reservoir (the first
large CVP facility) began operation in 1944, many of California's natural habitats had been altered
dramatically. 

Habitat Analyses

Acreage trends in the analyses below are based primarily on Küchler (1977) and GAP (1996). 
Küchler’s (1977) map of California’s potential natural vegetation (i.e., the potential climax
vegetation which exists or has been estimated to exist and would occur if all alterations and
disturbances to the respective environments, except reservoirs, were removed) was digitized into
Geographic Information System (GIS) format.  GAP (1996) included digital information about
extent and distribution of habitats from 1990 LANDSAT Thematic Mapper satellite imagery.  The
minimum mapping unit in GAP data is 100 hectares (247 acres) for upland habitats and 40
hectares ( 99 acres)  for wetland habitats.  Because comparisons of acreage figures between the
two studies are complicated by differences in habitat classification, percentage changes are
approximate.  In particular, the areas delineated as potential wetlands by Küchler (1977)
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historically included habitats such as the large lakes of the Tulare Basin, which may be more
comparable to the “open water” category of GAP data.  Conversely, Küchler (1977) included
artificial reservoirs in his map that did not exist prior to European settlement.  Definitions of
barren/alpine habitat also differ between the two studies.  However, the two studies differ in
estimation of total acreage by less than 0.1%.  The estimated trends in habitat are identified in
Table 3. 

Delta Aquatic

Habitat Description and Associated Species

The Delta is the uppermost part of the Sacramento-San Joaquin Estuary and is largely a tidally
influenced freshwater system.  During high flows of fresh water from the Sacramento and San
Joaquin Rivers, the mixing zone between fresh and salt water is pushed downstream toward the
Golden Gate.  The position of the freshwater edge of the mixing zone (also known as X2), where
the salt content (salinity) of the water is 2 parts per thousand, is determined by river flows and
tides.  Plankton (microscopic organisms floating in the water column) are most abundant in the
mixing zone, so the vicinity of X2 is high-quality habitat for adult and larval fish that feed on
plankton.  Shallow aquatic habitats have been identified in the Delta Native Fishes Recovery Plan
(Service 1996a) as essential to the long-term survival and recovery of Delta smelt and other
resident fish.  When the mixing zone is below the Delta in Suisun Bay, a large area of suitable
shallow water habitat is in the mixing zone and water temperatures are favorable for growth of
plankton. 

Federally listed species associated with Delta aquatic habitats include Delta smelt (Hypomesus
transpacificus), tidewater goby (Eucyclogobius newberryi), and Sacramento splittail
(Pogonichthys macrolepidotus).  Listed  bird species, such as the California least tern (Sterna
antillarum browni), or California brown pelican (Pelecanus occidentalis californicus),  may
travel through, winter in or visit Delta aquatic habitats.  Delta smelt and Sacramento splittail seek
shallow, tidally-influenced, freshwater (< 2 ppt salinity) backwater sloughs and edge waters for
spawning.  To assure egg hatching and larval viability, spawning areas also must provide suitable
water quality (i.e., low concentrations of contaminants) and substrates for egg attachment (e.g.,
submerged tree roots, branches, emergent vegetation).  
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Table 3.  General Habitats Trend Analysis for CALFED Focus Areas*,  historic vs. current
estimations.  See text for description of estimations.

                                  
        Habitat Type

   Potential Habitat      
 Estimation (acres)
    (Küchler 1977)

      1990 Habitat       
Estimation (acres)
       (GAP 1996)

        Percentage          
        Difference**

Agriculture  minimal          9,764,504      Not applicable

Alkali Scrub        1,386,185             515,595              -63%

Chaparral        2,755,946          2,749,119             - %

Cismontane
Woodlands

     10,215,026       11,035,866            +%

Coastal Scrub           340,294             124,075              -64%

Coniferous and
Mixed Forests

     12,212,249          7,983,387              -%

Grassland        8,930,311          4,327,147              -52%

Riparian        1,192,649             158,944              -87%

Sagebrush           872,070             714,927              -18%

Salt Marsh           156,537               58,356              -63%

Tule Marsh        1,969,013             176,137                    -91%

Urban  effectively zero          1,415,279              N/A

Water           156,778             350,116           +123%

Wet Meadow   category not used               57,369              N/A

* Includes the ERP, MSCS, and Watershed Program Focus Areas
**Figures are rounded to nearest whole number.

Habitat Trends

Potential natural vegetation in the Delta included approximately 520,000 acres of tule marsh,
covering 72% of the area of the Delta (Küchler 1977).  Since the 1850's, the Estuary's tidal
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marshes have experienced a cumulative loss of approximately 94 percent (Nichols et al. 1986,
Monroe and Kelly 1992).  In 1990, the Delta contained 597,624 acres of agricultural land and
49,450 acres of urban land, covering nearly 87% of the area of the Delta (GAP 1996).  Tule
marshes had been reduced to 8,904 acres, a decline of 98% from the estimate of Küchler (1977). 
All wetland and open water habitat combined covered only 71,387 acres, covering less than 10%
of the Delta (GAP 1996).  Most channels in the Delta have been dredged and shallow wetland
habitats have been separated from the river by an extensive levee system.  

Water flow and salinity in the Delta is strongly influenced by operations of the CVP and SWP
including the Tracy Pumping Plant (CVP), the Banks Pumping Plant (DWR), and numerous
smaller water diversions.  The storage of runoff in reservoirs as well as diversions of fresh water
move the mixing zone upstream, reducing habitat quality for Delta fishes.  When river flows are
low, and pumps are pulling in large amounts of water, the net flow of water is in the upstream
direction in the channel, and fish can be entrained at the pumps and killed.  In addition to direct
mortality, upstream movement of water can delay migration and increase fishes exposure to
predation, poor water quality, and other factors. 

 Several aquatic non-native species have been introduced to the Delta system (see Nichols et al.
1986).  These non-natives have out competed many native species, replacing natural populations. 
For further information on non-native species, see the Cumulative Effects Section of the Chapter
on Effects of the Proposed Action . 

Delta Smelt

The current environmental baseline for Delta smelt is established by the March 6, 1995, and the
February 12, 1993, (Delta smelt and winter-run, respectively) biological opinions on the effects of
long-term operation of the CVP and the SWP, the October 13, 1981, Corps export pumping
guidance, the November 2, 1994, biological opinion on the Environmental Protection Agency’s
proposed Water Quality Standards for the San Francisco Bay/Sacramento-San Joaquin Rivers and
Delta in conjunction with the 1995 Water Quality Control Plan, and the statutory mandate
pursuant to Section 3406(b)2 of the CVP Improvement Act to manage 800 TAF of water for fish
and wildlife purposes.  Part of this environmental baseline requires Delta outflows between
February 1 to June 30 to transport larval and juvenile delta smelt out of the “zone of influence” of
the CVP and SWP export pumps and maintain the location of X2 at or downstream of three
distinct points: the confluence of the Sacramento and San Joaquin rivers, Chipps Island, and Roe
Island.  The length of time X2 must be positioned at these set locations in each month is
determined by a formula that considers the previous month’s inflow to the Delta and a “Level of
Development” factor, denoted by a particular year.
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Compliance with the salinity criteria at Roe and Chipps islands can be achieved in any one of the
following three ways: (1) the daily salinity value meets the requirement, (2) the system is operated
on that day so as to meet the “flow equivalent,” or (3) by using a 14-day moving average.  The use
of the 14-day moving average allows the mean location to be achieved despite the varying strength
of tidal currents during the lunar cycle because any 14 day period would include the full range of
spring and neap tidal conditions.  Meeting the confluence standard can be achieved by meeting
either implementation scheme 1 or 3 above.

Delta modeling conducted by a variety of individuals and agencies for the March 6, 1995 biological
opinion analyzed approximately 73 years of hydrologic data from the Sacramento/San Joaquin
Rivers and Delta.  The analysis showed the average position of X2 would be either downstream of
the targeted compliance point or would meet the compliance point through an increase in the
number of days, over and above the minimum required, in many of the years.  This compliance
point has been maintained mainly because the export facilities have not had the ability to capture all
of the unimpaired run-off and, thus, have been well below the Export-Inflow Ratio (E/I Ratio)
providing better environmental conditions than the minimum required by existing regulations. 
Therefore, the Service was able to provide the CVP and SWP with a non-jeopardy biological
opinion on the long-term operation of their projects.  Additionally, the Service anticipated that the
estuarine conditions for delta smelt would be improved by (1) the signing of the Framework
Agreement leading to the Bay-Delta Accord that would require the CVP and SWP to make an
equitable contribution to meet the revised water quality standards, (2) the obligation of Federal
agencies carrying out programs for the conservation (recovery) of listed species as imposed by
section 7 of the Act, and (3) the scheduled renewal or reopening of water contracts and licenses
that would provide an additional opportunity to implement Recovery Plan objectives.  Collectively,
these actions would result in phased improvement to water quality-based habitat requirements.

Due to subsequent wet years, the regulatory requirements have been met every year since 1995. 
The CVP/SWP were able to meet the compliance point for X2.  The CVP/SWP, because of
favorable hydrologic conditions, did not need to manage the system to the E/I ratio all of the time. 
If these beneficial environmental parameters are maintained over time, it is likely that the species
would be heading toward recovery.  However, these benefits are offset by new projects that are
being proposed which are described later.  Therefore, rather than improving the environmental
baseline with these good water years, it has simply been maintained.  Table 4 identifies the number
of required days X2 was to be at specific compliance locations and the actual number of days X2
was at or downstream of the required location.  These data are based on preliminary data provided
by the California Department of Water Resources, Operations Division.  This analysis is consistent
with how the Service evaluated the original project for which it issued the March 6, 1995
biological opinion (Service, 1995).
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Adult Delta smelt spawn in central Delta sloughs from February through August in shallow water
areas having submersed aquatic plants and other suitable substrates and refugia.  These shallow
water areas have been identified in the Delta Native Fishes Recovery Plan (Recovery Plan)
(Service 1995) as essential to the long-term survival and recovery of Delta smelt and other resident
fish.  A “no net loss” strategy of Delta smelt population and habitat is proposed in this Recovery
Plan.

Delta smelt are adapted to living in the highly productive Estuary where salinity varies spatially and
temporally according to tidal cycles and the amount of freshwater inflow.  Despite this
tremendously variable environment, the historical Estuary probably offered relatively consistent
spring transport flows that moved Delta smelt juveniles and larvae downstream to the mixing zone. 
Since the 1850's, however, the amount and extent of suitable habitat for the Delta smelt has
declined dramatically.  The advent in 1853 of hydraulic mining in the Sacramento and San Joaquin
rivers led to increased siltation and alteration of the circulation patterns of the Estuary (Nichols et
al. 1986, Monroe and Kelly 1992).  The reclamation of Merritt Island for agricultural purposes, in
the same year, marked the beginning of the present-day cumulative loss of 94 percent of the
Estuary’s tidal marshes (Nichols et al. 1986, Monroe and Kelly 1992).

In addition to the degradation and loss of estuarine habitat, the delta smelt have been increasingly
subject to entrainment, upstream or reverse flows of waters in the Delta and San Joaquin River,
and constriction of low salinity habitat to deep-water river channels of the interior Delta (Moyle et
al. 1992).  These adverse conditions are primarily a result of drought and the steadily increasing
proportion of river flow being diverted from the Delta by the CVP and the SWP (Monroe and
Kelly 1992).  There is a correlation between the proportion of Delta smelt that reside in Suisun
Bay and overall abundance.  This relationship indicates that the summer townet index increased
dramatically when outflow was between 34,000 and 48,000 cfs which placed X2 between Chipps
and Roe islands.  Placement of X2 downstream of the Confluence, Chipps and Roe islands
provides Delta smelt with low salinity and protection from entrainment, allowing for productive
rearing habitat that increases both smelt abundance and distribution.
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TABLE 4.   Number of days X2 was required at specific compliance stations and the actual
number of days achieved shown by year.

Year Location # of required days
Starting Feb. 1

# of actual days at***
or downstream

1995 Confluence 150 Essentially all year

Chips Is. 150 Essentially all year

Roe Is. 130 138

1996 Confluence 150 249

Chips Is. 150 161

Roe Is.   65 126

1997 Confluence 150 225

Chips Is. 110 124

Roe Is.   49  52

1998 Confluence 150 Essentially all year

Chips Is. 150 262

Roe Is. 115 167

1999 Confluence 150 203

Chips Is. 143 159

Roe Is.   51 73

2000 Confluence 150 100**

Chips Is. 150* 100**

Roe Is.   57* 60**

* Estimated for 2000
** As of May 10,  2000
*** These are estimated days based on electrical conductivity at Port Chicago, Mallard Slough,

and Collinsville
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The results of seven surveys conducted by the Interagency Ecological Program (IEP) corroborate
the dramatic decline in delta smelt attributable to baseline conditions.  Existing operations were
meant to provide sufficient Delta outflows from February 1 through June 30 to transport larval and
juvenile delta smelt out of the “zone of influence” of the CVP and SWP pumps, and provide them
low salinity, productive rearing habitat.  This zone of influence has been delineated by Water
Resources’s Particle Tracking Model and expands or contracts with CVP and SWP combined
pumping increases or decreases, respectively (DWR and Reclamation 1993).  Tidal action may
enhance the hydraulic effects of exports which in turn may effect larvae and juveniles as far west as
the Confluence.

According to seven abundance indices which provide information on the status of the delta smelt,
this species was consistently at low population levels through the 1980's (Stevens et al. 1990). 
These same indices also showed a pronounced decline from historical levels of abundance (Stevens
et al. 1990).  

Specifically, the summer townet abundance index constitutes one of the more representative
indices because the data have been collected over a wide geographic area (from San Pablo Bay
upstream through most of the Delta) for the longest period of time (since 1959). The summer
townet abundance index measures the abundance and distribution of juvenile delta smelt and
provides data on the recruitment potential of the species.  Since 1983, (except for 1986, 1993, and
1994), this index has remained at consistently lower levels than previously found.  These
consistently lower levels correlate with the 1983 to 1992 mean location of X2 upstream of the
Confluence, Chipps and Roe islands.

The second longest running survey (since 1967), the fall midwater trawl survey (FMWT),
measures the abundance and distribution of late juveniles and adult delta smelt in a large
geographic area from San Pablo Bay upstream to Rio Vista on the Sacramento River and Stockton
on the San Joaquin River (Stevens et al. 1990).  The fall midwater trawl indicates the abundance of
the adult population just prior to upstream spawning migration.  The index that is calculated from
the FMWT survey uses numbers of sampled fish multiplied by a factor related to the volume of the
area sampled.  Until recently, except for 1991, this index has declined irregularly over the past 20
years (CDFG unpublished data, 1999).  Since 1983, the Delta smelt population has exhibited more
low fall midwater trawl abundance indices, for more consecutive years, than previously recorded. 
The 1994 FMWT index of 101.7 was a continuation of this trend.  This occurred despite the high
1994 summer townet index for reasons unknown.  The 1995 summer townet was a low index
value of 319 but resulted in a high FMWT index of 898.7 reflecting the benefits of large transport
and habitat maintenance flows due to an extremely wet year.  
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The FMWT abundance index (128.3) for 1996 represented the fourth lowest on record. For 1997,
the abundance index (360.8) almost tripled over last years results.  In 1998, the summer townet
index was 3.3 and the fall index was 417.6, which was up slightly from the 1997 index.  Recovery
criteria, including both abundance and distribution criteria based on numbers derived from the
FMWT, have not been met to date.  This limited data indicates that Delta smelt may not be moving
toward recovery.

The Service issued a non-jeopardy biological opinion (1-1-95-F-110) for the Delta Wetlands
Project after significant negotiations and changes to the proposed project description.  The original
project description significantly degraded the estuarine conditions by adversely affecting Delta
hydrology and causing incremental up-stream shifts of X2.  The Delta Wetlands Project, as
modified, includes conditions to minimize up-stream shifts of  X2 and adverse effects to Delta
hydrology within the action area.  The Service issued a draft jeopardy biological opinion for the
Interim South Delta Program as the original project significantly degraded the estuarine conditions
by adversely affecting Delta hydrology and causing incremental up-stream shifts of X2.  The
Service has also issued a biological opinion for the issuance of a water contract to the County of
Sacramento for 35,000 af of water to be diverted from the American River.  The opinion for
Sacramento County evaluated a phased approach to delivery of new water with very small
increments of water to be delivered for the first few years and that the larger amount would be
fully evaluated in the context of a broader section 7 consultation when OCAP is reinitiated at the
long-term contract renewal phase of CVPIA.  Additionally, the Service just completed a
consultation with Reclamation concerning additional supplies to Contra Costa Water District
(CCWD) under their existing contracts consistent with CCWD’s Future Water Supply Program. 
The outcome of this opinion specifically states that additional supplies over and above those which
were authorized in the original biological opinions for the Los Vaqueros Project would not be
authorized until a new biological opinion on OCAP was completed or Reclamation reinitiated
consultation.

Regarding the operation of the existing consultation for the Los Vaqueros Project, during May and
June of 1999, over 100,000 Delta smelt were incidentally taken at the State and Federal export
facilities.  However, none were found to have entered CCWD’s intake at Old River during this
same period.  Pursuant to the operations plan in the Los Vaqueros biological opinion, there were
no diversions during two weeks of the period in question; however, when diversions resumed, no
smelt were found to pass through the screen in the monitoring program.

Delta smelt remained in the Delta for an extended period of time during the spring of 1999.  It was
hypothesized that it was a result of cooler water temperatures.  The final summer townet index for
1999 is 11.9, an increase from the 1998 index of 3.3.  However, this is still below the pre-decline
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average of 20.4 (1959-1981, no sampling 66-68).  The FMWT index for 1999 is 864 which is a
moderate level.

Other projects, which have not under gone section 7 consultation, have been proposed and include
East Bay Municipal Utility District amended contract renewal, development of a long-term
contract with El Dorado County Water Agency, numerous Warren Act contracts, funding or
facilitation of infrastructure improvements that will allow for additional withdrawals from CVP
supplies with CVP facilities, or through other mechanisms.  These projects likely would result in a
deterioration of the environmental baseline, causing X2 to incrementally move up-stream if these
projects proceed as proposed.  Degradation of the environmental baseline may significantly affect
recovery and survival of Delta smelt

Sacramento Splittail

The decline in splittail abundance has taken place during a period of increased human-induced
changes to the seasonal hydrology of the Delta, especially the increased exports of freshwater from
the Delta and increased diversions of water to storage.  These changes include alterations in the
temporal, spatial, and relative ratios of water diverted from the system.  These hydrological effects,
coupled with severe drought years, introduced, non-native aquatic species, the loss of
shallow-water habitat to reclamation activities, and other human-caused actions, have reduced the
splittail’s capacity to recover from natural seasonal fluctuations in hydrology for which it was
adapted.

Analyses of survey data collected from 1967 to 1993 (Meng 1993, Meng and Moyle 1995), 
further analyses by the Service using data from 1967 through 1997 (Service, 1999), CDFG,
University of California at Davis, and biologists from several different studies reveals the following
trends:

(1)  Overall, splittail abundance indices have declined. Meng and Moyle (1995) demonstrated that
on average, splittail have declined in abundance by 60 percent through 1993.  These data were
updated by the CDFG to include the most current data available. The Service conducted the
statistical analysis using the updated information.  The results were similar.  These updated data
demonstrate that on average, splittail have declined significantly in abundance by 50 percent since
1984.  The greatest declines (over 80 percent) were found from studies that sampled the shallow
Suisun Bay area, the center of the range of the species (Meng and Moyle 1995).  The updated
information also shows a significant decline (43 percent) for the studies that sampled the shallow
Suisun Bay area.  The Bay study that began in 1980 in the lower Estuary, at the outermost edge of
splittail range, showed  the least percent decline (20 percent) (CDFG, unpublished data) through
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1993.  The Bay study analysis completed on the updated data also showed the smallest decline for 
study (6 percent).  The number of splittail young taken at State and Federal pumping facilities (per
acre-foot of water pumped), as of 1993, had declined 64 percent since 1984.  With the updated
data, the number of splittail young taken at State and Federal pumping facilities demonstrated a 97
percent increase.  This percent increase is due to the unusually high salvage that occurred during
1995.

Splittail populations are estimated to be 35 to 60 percent of what they were in the 1940's, and
these estimates may be conservative (Moyle in prep).  Department midwater trawl data indicate a
decline from the mid-1960s to the late 1970s, followed by a resurgence, with yearly fluctuations,
through the mid-1980s.  From the mid-1980s through 1994, splittail numbers have declined in the
Delta, with some small increases in various years.  This decline is also demonstrated in the updated
Department data.  

(2)  Overall splittail abundances vary widely between years.  Sommer et al. 1997 also found that
splittail recruitment success fluctuates widely from year to year and over long periods of time.  
During dry years abundance is typically low.  During the dry years of 1980, 1984, 1987, and 1988
through 1992, splittail abundance indices for young-of-the-year were low, indicating poor
spawning success.  Additionally, all year class abundances were low during these years.  In 1994,
the fourth driest year on record, all splittail indices were extremely low. 

Wet years are assumed to provide essential habitat for splittail and allow populations to rebound
from dry years.  Successful reproduction in splittail is often highly correlated with wet years. 
Large pulses of young fish were observed in wet years 1982, 1983, 1986, and 1995.  In 1995, one
of the wettest years in recent history, an increase in all indices was recorded, as in 1986, which was
another wet year following a dry year.  However, young of the year taken per unit effort (for
example, either the number of fish per net that is towed or the number of fish per volume of water
sampled) has actually declined in wet years, from a high of 12.3 in 1978 to 0.3 in 1993.  The
updated data from CDFG demonstrate this same decline in wet years, from 37.3 in 1978 to 0.6 in
1993.  The abundance indices of splittail during the years of 1995, 1996, and 1997 were 44.5, 2.1,
and 2.6, respectively.  In 1995, a very wet year, splittail abundances were high.  However in 1996
and 1997, both wet years, abundance indices were low.  A large splittail year class was produced in
1998, a wet year.  However, overall splittail declines remain high (82 percent/43 percent with
updated data) in the shallow-water Suisun Bay area, the center of its distribution..

(3)  A strong relationship exists between young-of-the-year abundance and outflow (i.e., river
outflow into San Francisco Bay after water exports are removed).  As outflow increases, annual
abundance of young-of-the-year splittail increases.  Changes in outflow account for 55 to 72
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percent of the changes seen in young-of-the-year splittail abundance, depending on which survey
data are analyzed.

(4)  Splittail are most abundant in shallow areas of Suisun and Grizzly bays where they generally
prefer low-salinity habitats.  Salinities in Suisun and Grizzly bays increase when, as a result of
water exports or drought conditions, the mixing zone (the freshwater-saltwater interface) shifts
upstream.

(5)  Concentration of splittail in shallow areas suggests that they are particularly vulnerable to
reclamation activities, such as dredging, diking, and filling of wetlands.  The above data indicate
that splittail abundances vary widely in response to environmental conditions, but the general
population numbers are declining. 

Changes in water diversions are most likely at the SWP.  For the most part, the Federal pumping
plant has operated at capacity for many years (pumping at rates up to 4,600 cfs), so increased
exports at this plant are unlikely.  However, the SWP pumping plant and the State Aqueduct have
considerable unused capacity.  The SWP currently pumps at rates up to 6,400 cfs and plans to
increase pumping rates by more than 50 percent.  Local private water diversions are relatively
stable and export up to 5,000 cfs from about 1,800 diversions scattered throughout the Delta.  The
DWR (1992) reported past and projected SWP deliveries from Delta sources during the years of
1962 to 2035.  In the 1980's, deliveries ranged from 1.5 MAF to 2.8 MAF.  By 2010, deliveries of
up to 4.2 MAF are planned.

If the exceedingly high take (millions of fish) at the export facilities that occurred in 1995
continues to occur in other wet years, the species may be precluded from recovery.  In a good year
such as 1995, splittail spawn in prolific numbers.  These good years are needed to maintain the
population of splittail in the Delta.  However, the high take that occurs during these years, offsets
the benefits that a strong year class may provide.

Those projects discussed in the Delta Smelt Environmental Baseline section have also under gone
section 7 consultation for their effects to splittail (Note: the splittail listing is currently under
litigation).  Additional future deliveries made south of the Delta through SWP or CVP facilities,
additional supplies provided to contractors or new water supply contracts that effect carryover
storage in reservoirs, facilities that are developed to divert additional instream flows, or other
water development projects that result in losses of instream flows, greater entrainment of splittail,
or reduce the areal extent of floodplain inundation for splittail spawning will degrade the
environmental baseline for splittail such an extent that it may preclude recovery for the splittail.
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Salt Marsh

Habitat Description and Associated Species

The San Francisco Bay complex, including San Pablo Bay and Suisun Bay and Marsh, is the
largest estuarine ecosystem in California.  Tidal marshes consist of a low marsh dominated by
California cordgrass (Spartina foliosa) or tules (Scirpus spp.), a middle marsh of pickleweed
(Salicornia virginica), alkali bulrush (Scirpus robustus), or cattails (Typha spp.), and a high marsh
of peripheral halophytes (plants which grow in salty soils) with infrequent tidal coverage. 
Federally listed species associated with salt marsh habitats include: bald eagle (Haliaeetus
leucocephalus), California brown pelican (Pelecanus occidentalis), California clapper rail (Rallus
longirostris obsoletus), California least tern (Sterna antillarum browni), and salt marsh harvest
mouse (Reithrodontomys raviventris).  Listed plants include soft bird’s-beak (Cordylanthus mollis
ssp. mollis), California seablite (extirpated) (Suaeda californica), marsh sandwort (Arenaria
paludicola), and Suisun thistle (Cirsium hydrophilium var. hydrophilium).

Habitat Trends

Originally, the San Francisco Bay complex included an estimated 181,446 acres of tidal marsh,
including 46,405 acres in San Francisco Bay, 63,678 acres in San Pablo Bay, and 71,363 acres in
Suisun Bay and Marsh (Service 1984).  Küchler (1977) estimated that potential natural vegetation
of salt marsh for the CALFED Focus Areas to be 156,537 acres with the San Francisco Bay
complex having 96,583 acres of salt marsh; these figures omit the brackish marshes in the Suisun
Bay area, which are categorized as tule marsh in Küchler’s map.

In 1990, salt marsh and brackish marsh were estimated to cover 69,291 acres, including 54,088
acres in the Sacramento Basin (Suisun Bay and Marsh), 9,443 acres in the Delta, and 4,760 acres
in the San Francisco Bay area (GAP 1996).  This estimate probably includes large areas of diked
marsh, particularly in Suisun Bay where non-tidal diked marshes are managed primarily for
waterfowl.  Dedrick (1993) estimated that about 30,100 acres of tidal marsh currently remain,
representing 17 percent of historical marsh.  Some salt marshes have been backfilled, eliminating
the high marsh zones and adjacent upland habitat, others are narrow strips bordering dikes.
Existing tidal marshes are fragments of the original marshes, and only a few large marshes remain.  
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Riverine, Riparian, and Floodplain

Habitat Description and Associated Species

Riparian forests of the Central Valley are dominated by Fremont cottonwood (Populus fremontii
ssp. fremontii) and willow (Salix spp.) near the rivers, with western sycamore (Platanus
racemosa), California box elder (Acer negundo var. californicum), and valley oak (Quercus
lobata) dominating the less frequently flooded higher terraces.  Floodplain habitats above the
riparian zone typically do not support wetland vegetation, but are hydrologically linked to rivers
and riparian forests by periodic flooding and can be considered with them as an ecological unit. 
Streams historically flooded during the winter rainy season sometimes dry up partially or
completely during summer droughts.  Several fish species migrate from ocean or estuary habitats
to spawn in sloughs, tributary streams, or inundated floodplains throughout the Central Valley.
Loss of appropriate spawning substrate has contributed to the decline of several fish species. 
Sacramento splittail, which migrate upstream to spawn in flooded riparian and floodplain
vegetation, have also declined.  The endangered shortnosed sucker (Chasmistes brevirostris) and
Shasta crayfish (Pacifastacus fortis) are found in mountain and foothill streams.

The federally threatened Valley elderberry longhorn beetle (Desmocerus californicus dimorphus)
occurs in riparian habitats of the Sacramento Valley, Sierra foothills, some Delta levees and
tributaries, and the San Joaquin Valley and has declined with loss of habitat. Federally endangered
least Bell’s vireos (Vireo belli pusillus) have not nested anywhere in the Central Valley for several
decades, and endangered southwestern willow flycatchers (Empidonax traillii extimus) are
restricted to the South Fork of the Kern River near Lake Isabella.  The federally endangered
riparian woodrat (San Joaquin Valley woodrat) (Neotoma fuscipes riparia) and riparian brush
rabbit (Sylvilagus bachmani riparius) are now largely or completely restricted to Caswell State
Park on the Stanislaus River, which is the largest remaining tract of riparian forest in the northern
San Joaquin Valley.  The federally threatened California red-legged frog (Rana aurora draytoni)
has now been extirpated from 75% of its historic range, mostly in the Central Valley. The
endangered California freshwater shrimp inhabits slow-moving freshwater streams in Marin,
Sonoma, and Napa counties.

The endangered bald eagle is found along rivers and riparian habitats and is increasing in numbers
throughout portions of its range.  The Federal candidate species McCloud River redband trout
(Oncorhynchus mykiss ssp.) and California tiger salamander (Ambystoma californiense) are also
found in portions of this habitat.  Federally listed plant species include Chinese Camp Brodiaea
(Brodiaea pallida), found along serpentine streams, red hills vervain (Verbena californica), Contra
Costa wallflower (Erysimum capitatum ssp. angustatum), Antioch Dunes evening-primrose
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(Oenothera deltoides ssp. howellii), and Pitkin marsh lily (Lilium pardalinum ssp. pitkinense),
which may be found along streams in oak habitats.  The yellow-billed cuckoo (Coccyzus
americanus) has been petitioned for listing under the ESA.

Habitat Trends

Potential natural vegetation within the CALFED Program Focus Areas includes an estimated
1,192,649 acres of riparian habitat, including 837,147 acres in the Sacramento Basin, 288,551
acres in the San Joaquin Basin, 48,123 acres in the Tulare Basin, and 18,828 acres in the Delta
(Küchler 1977).  Historical acreages of riparian forest have been independently estimated at
1,600,000-2,000,000 acres in the Central Valley (Warner and Hendrix 1985) and 902,000 acres in
the San Joaquin and Tulare Basins (San Joaquin Valley Drainage Program 1990, adapted from Hall
1886 and Küchler 1977).

In 1990, riparian habitat within the CALFED Program Focus Areas covered an estimated 159,792
acres (GAP 1996), representing a reduction of 87% from the potential natural vegetation
described in Küchler (1977).  Regional reductions in riparian habitat were 92% in the Sacramento
Basin, 91% in the San Joaquin Basin, 24% in the Tulare Basin, and 86% in the Delta.  An
estimated 2% of the historical riparian habitat remains on the Sacramento River (McGill 1979,
McCarten and Patterson 1987).  As a result, riparian-dependent species include several of the
most critically endangered species in the Central Valley.

Freshwater Wetlands

Habitat Description and Associated Species

Freshwater wetlands are characterized by a specialized community of aquatic dependent plant
species such as the common tule (Scirpus acutus var. occidentalis), broadleaf cattail (Typha
latifolia), sedges (Carex spp.), spike-rush (Eleocharis spp.) and rushes (Juncus spp.).  Wetlands
are usually defined by the types of plants, types of soils, and inundation duration.  Wetland types
in this category include deep and shallow freshwater marshes, wet meadows, seasonal wetlands,
saturated freshwater flat, and vegetated shallows.

Federally listed species associated with freshwater wetlands are: Aleutian Canada goose (Branta
canadensis leucopareia), bald eagle (Haliaeetus leucocephalus), the proposed Buena Vista Lake
shrew (Sorex ornatus relictus), California red-legged frog, marsh sandwort (Arenaria
paludicola), giant garter snake (Thamnophis gigas), and San Francisco garter snake (T. sirtalis
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tetrataenia).  The California tiger salamander (Ambystoma californiense), a Federal candidate
species, breeds in freshwater wetlands.

The bald eagle occurs widely throughout the study area.  After severe declines due largely to
pesticides such as DDT, its numbers have been increasing following new pesticide regulations. 
Ecosystem degradation in the Central Valley may limit the extent of their recovery in the Central
Valley.  Eagles use riparian and wetland habitats for resting and foraging.  Recovery of bald
eagles may be limited by availability of nest trees in riparian and woodland habitat and by
declining wetland habitat. California red-legged frogs have been virtually extirpated from the floor
of the Central Valley, despite their historic presence in the Central Valley in numbers large enough
for commercial harvest.  They currently remain only in foothills of the Coast Range and isolated
drainages in the Sierra Nevada.  The giant garter snake occurs in scattered populations from Butte
County south to the central San Joaquin Valley.  The Aleutian Canada goose winters in restricted
areas of the Sacramento and San Joaquin Valleys.  The Buena Vista Lake shrew is restricted to
remnant wetland areas near the Kern Lake Preserve and Kern National Wildlife Refuge.  The San
Francisco garter snake has been reduced to 5 populations that are unprotected, unstable, or
declining.  Marsh sandwort populations in San Francisco and Santa Cruz Counties have been
extirpated by urban development.  

Wet meadows may provide habitat for the Kneeland Prairie penny-cress (Thlaspi montanum var.
californicum), water howellia (Howellia aquatilis), and Hickman’s cinquefoil (Potentilla
hickmanii).

Habitat Trends

Potential natural vegetation within the CALFED Program Focus Areas included an estimated
1,969,013 acres of tule marshes (Küchler 1977).  Independent estimates of historic wetland
acreages range from 1,500,000 acres (Warner and Hendrix 1985, cited in San Joaquin Valley
Drainage Program 1990) to 4,000,000 acres in the Central Valley (Service 1978), and 1,093,000
acres in the San Joaquin and Tulare Basins (San Joaquin Valley Drainage Program 1990, adapted
from Hall 1886 and Küchler 1977).

Freshwater emergent wetlands occupied about 554,000 acres of the Central Valley in the 1940s
(Frayer et al. 1989, Central Valley Habitat Joint Venture 1990).  By 1990, only 176,137 acres
remained (GAP 1996), representing a reduction of 91% from the potential natural vegetation
described by Küchler (1977).  Regional reductions in freshwater emergent wetlands were
estimated at 91 % in the Sacramento Basin, 92 % in the San Joaquin Basin, 92% in the Tulare
Basin, 93% in the Delta, and 91% in the San Francisco Bay area. 
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The hydrology of many of the remaining wetlands has been altered from seasonal to permanent
inundation.  This change has altered plant communities and facilitated the invasion of introduced
aquatic predators such as bullfrogs, bass, and sunfish.  These species compete with or prey upon
several listed species, including California red-legged frogs and giant garter snakes. 

Vernal Pools

Habitat Description and Associated Species

Vernal pools are seasonal wetlands that are unique to the Mediterranean climate region of
California and northwestern Baja California and are most abundant in California’s Central Valley. 
Many of the endangered plants and invertebrates that inhabit vernal pools have sporadic and
disjunct distributions (i.e., they occur in relatively few pools at a given location and some of these
locations are widely separated from each other). 

Vernal pools are distinguished by their hydrology and their relationship to adjacent habitat.  First,
the Mediterranean climate of the region results in most rain falling during the winter.  On locally
flat land the water tends to pool after each rainfall in small depressions on the land surface.  Over
time the soils where the wetting and drying continue year after year develop a layer below the
surface that becomes resistant to water.  In some soils a hardpan of mostly lime develops.  In
others there is a layer where clay particles have built up.  The pools gather water that falls as rain
over a small area of relatively flat land and then hold it at the surface until it evaporates during the
summer, providing a unique habitat type.  Most of these vernal pools are found on sites where the
soil has been in place for thousands of years.  Over thousands of years a group of species has
developed adaptations to the annual wetting and drying cycle and the mineral content of the water
in the pools.  Other species near pools (particularly co-adapted pollinators) interact with the
plants and animals found in the pools themselves.  The area comprising the pools, the areas of
catchment where the water gathers as rain falls, and the associated species found in the habitat
near the pools form a unit that is referred to as a “vernal pool complex”.  Conservation of vernal
pool species depends on maintaining the ecosystem functions of the entire complex.

Federally listed plant species associated with vernal pools include Butte County meadowfoam
(Limnanthes floccosa ssp. californica), Sebastopol meadowfoam (L. vinculans), Calistoga
allocarya (Plagiobothrys strictus), Napa bluegrass (Poa napensis), Sonoma alopecurus
(Alopecurus aequalis ssp. sonomensis), Colusa grass (Neostapfia colusana), Contra Costa
goldfields (Lasthenia conjugens), Sonoma sunshine (Blennosperma bakeri), few-flowered
navarretia (Navarretia leucocephala ssp. pauciflora), Lake County stonecrop (Parvisedum
leiocarpum), many-flowered navarretia (N. l. ssp. plieantha), succulent owl's-clover (Castilleja
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campestris ssp. succulenta), Greene's tuctoria (Tuctoria greenei), Crampton’s tuctoria or Solano
grass (T. mucronata), hairy Orcutt grass (Orcuttia pilosa), Sacramento Orcutt grass (O. viscida),
San Joaquin Valley Orcutt grass (O. inaequalis), slender Orcutt grass (O. tenuis), Hoover's
spurge (Chamaesyce hooveri), and Loch Lomond button-celery (Eryngium constancei).  White
sedge (Carex alba), Burke’s goldfields (Lasthenia burkei), and Kenwood marsh checker-mallow
(Sidalcea oregana ssp. valida) may also be found associated with vernal pool complexes.  Most
of these species are patchily distributed within the Sacramento and/or San Joaquin Valleys in
vernal pool complexes.  Calistoga allocarya, few-flowered navarretia, and Loch Lomond button
celery are restricted to Napa County.  Conservancy fairy shrimp (Branchinecta conservatio),
longhorn fairy shrimp (B. longiantenna),  vernal pool fairy shrimp (B. lynchi), delta green ground
beetle (Elaphrus viridis), California red-legged frogs, and vernal pool tadpole shrimp (Lepidurus
packardi) are federally listed animal species found in vernal pool habitats.  The Federal candidate
species California tiger salamander also breeds in vernal pools.  

Habitat Trends

Holland (1998) mapped the distribution of vernal pool complexes in the Central Valley.  Vernal
pools are scattered throughout the grassland habitats mapped by Küchler (1977) and GAP (1996)
but occur at too fine a resolution to have been adequately mapped as a distinct habitat type by
those studies.  Holland (1978) estimated that vernal pools occurred historically at varying
densities over an estimated 31 percent (4.15 million acres) of the Central Valley, and the Service
estimates that 60-85% of historical vernal pool habitat had been eliminated as of 1973 (59 FR
48136). 

Inland Dune

Habitat Description and Associated Species

The Antioch Dunes are Pleistocene, wind-deposited sands adjacent to the San Joaquin River east
of the City of Antioch in Contra Costa County.  Exploitation of the dunes dates back to 1885,
with the establishment of a pottery works.  Subsequent activities that eliminated and degraded
habitat included sand mining, agricultural conversion of sandy soils adjacent to the dunes,
industrialization, urban expansion, power line right-of-way and fire break maintenance, and off-
road vehicle recreation.  Large numbers of black locust and other weedy, non-native plants have
invaded the disturbed dunes, displacing endemic species from much of their habitat.  Special-
status species associated with Antioch Dunes are Contra Costa wallflower, Antioch Dunes
evening-primrose, and Lange's metalmark butterfly.
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Habitat Trends

For the Antioch Dunes, a 1908 U.S. Geological Survey map shows approximately 190 acres of
dune deposits along approximately 2 miles of river front, averaging about 0.17 mile in width (U.S.
Fish and Wildlife Service 1984, Howard and Arnold 1980).  Today, approximately 70 acres of the
original habitat remain, but most is severely degraded and lacks natural dune topography.  Since
1980, the Service has owned and managed 60 acres of habitat and buffer as a satellite to the San
Francisco Bay National Wildlife Refuge Complex and has negotiated agreements with adjacent
landowners (including the Pacific Gas and Electric Company) to protect an additional 20 acres
(U.S. Fish and Wildlife Service 1984, Howard and Arnold 1980).  The Service has removed the
locust trees within the refuge boundary and is actively restoring the dunes.

Interior Grasslands

Habitat Description and Associated Species

Grasslands in the Central Valley were originally dominated by native perennial grasses such as
purple needlegrass or tussockgrass (Nassella pulchra) and alkali sacaton (Sporobolus airoides). 
Currently, most grasslands in the Central Valley are dominated by introduced annual grasses of
Mediterranean origin and a mixture of native and introduced forbs.  Please refer to the San
Joaquin Valley Native Species Recovery Plan (Service 1998) for a complete description of this
habitat and list of common and scientific names of plants and animals.

Federally endangered or threatened blunt-nosed leopard lizards (Gambelia sila), San Joaquin kit
foxes (Vulpes macrotis mutica), giant kangaroo rats (Dipodomys ingens), Tipton kangaroo rats
(D. nitratoides nitratoides), and Fresno kangaroo rats (D. n. exilis) occur in arid grasslands in the
San Joaquin and Tulare Basins. Grasslands are used by the federally listed Aleutian Canada goose
and the proposed mountain plover (Charadrius maontanus) for wintering areas.   The threatened
Alameda whipsnake (Masticophis lateralis euryxanthus) is found in grasslands adjacent to
chaparral and scrub in Alameda and Contra Costa Counties. The Kern primrose sphinx moth
(Euproserpinus euterpe) occurs locally in agricultural fields and grasslands in the Walker Basin in
Kern County.  Reintroduced California Condors ( Gymnogyps californianus)(in the southern San
Joaquin Valley) range widely and may forage in grassland habitat.  Federally endangered or
threatened plants, such as Bakersfield cactus (Opuntia treleasei), California jewelflower
(Caulanthus californicus), Hartweg’s golden sunburst (Pseudobahia bahiifolia), San Joaquin
adobe sunburst (P. peirsonii),  Ben Lomond wallflower (Erysimum teretifolium), Keck’s
checkerbloom (Sidalcea keckii), and San Joaquin wooly-threads (Lembertia congdonii) occur in
isolated populations within grassland habitat in the San Joaquin and Tulare Basins.  Other listed
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plants include Clara Hunt’s milkvetch (Astragalus clarianus) and Tiburon mariposa lily
(Calochortus tiburensis) (in serpentine grasslands).  The endangered San Joaquin adobe sunburst
(Pseudobahia personii) is restricted to grasslands on adobe clay soils in the San Joaquin Valley.  
The large-flowered fiddleneck (Amsinckia grandiflora) occurs in grasslands on a few sites in
Alameda, San Joaquin, and Contra Costa Counties. Showy Indian clover (Trifolium amoenum)
originally occurred in grasslands from Mendocino to Santa Clara Counties, but is now extirpated
from all but one site in Sonoma County.

Habitat Trends

Less than 1% of remaining grassland areas in the Central Valley contain enough native grass
species to be labeled either valley sacaton or valley needlegrass grasslands (GAP 1996).

Alkali Desert Scrub

Habitat Description and Associated Species

Alkali desert scrub is dominated by low succulent chenopod shrubs including iodine bush
(Allenrolfea sp.), saltbush (Atriplex spp.) and seepweed (Suaeda spp.).  This habitat occurs most
commonly on fine-textured, alkaline, or saline soils in areas of impeded drainage.  Please refer to
the San Joaquin Valley Native Species Recovery Plan (Service 1998) for a complete description
of this habitat and list of associated plant and animal species.

Federally endangered or threatened blunt-nosed leopard lizards, San Joaquin kit foxes, giant
kangaroo rats, and Fresno kangaroo rats occur in arid grasslands in the San Joaquin and Tulare
Basins.  Reintroduced California condors, a federally listed species, (in the southern San Joaquin
Valley) range widely and may occur in alkali desert scrub habitat.  Bakersfield cactus, Hoover’s
wooly-star, Kern mallow (Eremalche kernensis),  palmate-bracted bird’s- beak, and San Joaquin
wooly-threads occur in isolated populations within alkali desert scrub habitat in the San Joaquin
and Tulare Basins.

Habitat Trends

Regional declines in alkali scrub habitat range between 63 and 90 percent.  Much of the remaining
alkali scrub that is suitable habitat for wildlife exists in small, fragmented, and widely distributed
patches in the San Joaquin and Tulare Basins.  The Küchler mapping designation of San Joaquin
saltbush was used to represent the alkali scrub portion of the CALFED Focus Areas and totals
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1,386,185 acres (Küchler 1977).  By 1990, the potential natural vegetation of alkali scrub was
reduced to 515,595 acres or a 63% reduction. 

Oak Woodlands

Habitat Description and Associated Species

Several different types of oak woodlands occur in the Central Valley and central coast regions of
California.  Oak woodlands in the CALFED Program Focus Areas include stands dominated by:
valley oak (Quercus lobata), mostly along rivers and streams on the valley floor and lower
foothills; blue oak (Q. douglasii) and gray or digger pine (Pinus sabiniana), at low to middle
elevations in foothills of the Sierra Nevada and Coast Ranges); coast live oak woodland
(Q. agrifolia) in valleys and hills of the Coast Ranges; canyon live oak (Q. chrysolepis) and
interior live oak (Q. wislizenii), near some CVP reservoirs; and Oregon white oak (Q. garryana)
in and near service areas between Redding and Red Bluff.  Transitional communities of mixed
oaks, other hardwoods, pine, and chaparral occur among many of these woodland types (Forest
and Rangelands Assessment Program 1988, Griffin 1977).  These oak woodlands correspond to
the valley oak savanna, Oregon oak forest, mixed hardwood forest, and blue oak-digger pine
forest mapped by Küchler (1977), and can be considered to comprise a “cismontane woodland”
category.

Federally listed species associated with oak woodland include: bald eagle, California condor, and
California red-legged frog.  Reintroduced California Condors (in the southern San Joaquin Valley)
range widely and may occur in oak woodland habitat.  California red-legged frogs occur in oak
woodland in foothills of the Coast Range and isolated drainages in the Sierra Nevada.  The
candidate California tiger salamander occurs in oak woodland at the fringes of the Central Valley
and in the Coast Ranges.  The frogs and salamanders live in burrows in these woodlands during
dry parts of the year.  Suitable habitat for these burrows is essential to their survival.  El Dorado
bedstraw (Gallium californicum ssp. sierrae), California jewelflower (Caulanthus californicus),
Mariposa pussy-paws (Calyptridium pulchellum), and San Mateo woolly sunflower (Eriophyllum
latilobum) may be found in oak/chaparral habitats and Layne’s ragwort (Senecio laynei) may be
found in serpentine oak woodlands.

Habitat Trends

Potential natural vegetation within the CALFED Program Focus Areas included an estimated
10,199,652 acres of cismontane woodland habitat.  In the 1940s, woodland dominated by oaks
and other hardwoods covered approximately 2,970,000 acres in the Sacramento Basin, 1,720,000
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acres in the San Joaquin Basin, and 950,000 acres in the Tulare Basin (Weislander 1945).  In
1990, cismontane woodland habitat within the CALFED Program Focus Areas was estimated at
8,424,391 acres (GAP 1996), representing a 17% decline from potential natural vegetation
(Küchler 1977). 

Evergreen Hardwood and Coniferous Forests

Habitat Description and Associated Species

Coniferous and evergreen hardwood forests generally occur at higher elevations in the Sierra
Nevada and Coast Ranges, on the margins of the Central Valley.  This category comprises several
forest types.  Moist coastal forests in San Mateo and Santa Cruz Counties are dominated by
redwood (Sequoia sempervirens) and Douglas-fir (Pseudotsuga menziesii).  Montane forests in
the Coast Ranges and Sierra Nevada are dominated by a variety of conifers including ponderosa
pine (Pinus ponderosa), Jeffrey pine (P. jeffreyi), Douglas-fir (Pseudotsuga menziesii), California
red fir (Abies magnifica), and white fir (A. concolor).  In the Coast Ranges, forest stands may be
dominated by evergreen hardwoods such as Pacific madrone (Arbutus menziesii), tan oak
(Lithocarpus densiflorus), and California laurel (Umbellularia californica).  Dry regions support
woodlands and savannas dominated by pinyon pine (P. monophylla) and California juniper
(Juniperus californica).  On drier sites, stands may be dominated by cypress (Cupressus spp.) and
fire-dependent species such as Monterey pine (P. radiata) and knobcone pine (P. attenuata). 

Federally listed species associated with coniferous and evergreen hardwood forests are California
condor, bald eagle, marbled murrelet (Brachyramphus marmoratus), and northern spotted owl
(Strix occidentalis caurina).  The California condor and bald eagle may occur over wide areas
and are not specifically limited to coniferous forest.  The Sierra Nevada bighorn sheep (Ovis
canadensis californiana) may be found at higher elevations.  The northern spotted owl and
marbled murrelet require large tracts of old-growth coniferous forest as nesting habitat and are
threatened by conversion to short-rotation forestry practices.  Northern spotted owls occur in
forests along the western and northern edges of the Sacramento Valley, and marbled murrelets
can occur in Santa Cruz and San Mateo Counties.  Other species which may be affected include
the California spotted owl (Strix occidentalis), Yosemite toad (Bufo canorus), and mountain
yellow-legged frog (Rana muscosa), which were recently petitioned for listing.
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Habitat Trends

Potential natural vegetation within the CALFED Program Focus Areas included an estimated
12,212,249 acres of coniferous and mixed forest habitat (Küchler 1977).  In the 1940s, coniferous
forest covered approximately 3,507,000 acres in the Sacramento Basin, 877,000 acres in the San
Joaquin Basin, and 414,000 acres in the Tulare Basin (Weislander 1945).  In 1990, coniferous and
mixed forest habitat within the CALFED Program Focus Areas was estimated at 10,594,862 acres
(GAP 1996), representing a 13% decline from potential natural vegetation (Küchler 1977). 
Hidden within these totals is a shift from commercially valuable redwood and Douglas fir to
juniper and other less merchantable conifers.  This shift has contributed to declines of species that
need habitat with large trees.  

Chaparral

Habitat Description and Associated Species

Chaparral habitats in the Coast Ranges are characterized by dense thickets of common chamise
(Adenostoma fasciculatum), manzanita (Arctostaphylos spp.), ceanothus (Ceanothus spp.), scrub
oak (Quercus berberidifolia), and other shrubs.  Chaparral occurs mostly on steep slopes and
ridge tops that have thin soils and are hot and dry during the summer.  Moister variants of
chaparral habitat occur in gullies and on cooler, north-facing slopes (Hanes 1977).  The Alameda
whipsnake, Presidio clarkia (Clarkia franciscana), Presidio or Raven’s manzanita (Arctostaphylos
hookeri spp. ravenii), and pallid manzanita (A. pallida) are found in chaparral habitats in
Alameda, Contra Costa, and San Francisco counties.  Other areas may contain Stebbin’s morning
glory (Calystegia stebbinsii), El Dorado bedstraw, white-rayed pentachaeta (Pentachaeta
bellidiflora), San Benito evening-primrose (Camissonia benitensis), and showy Indian clover.

Patches of serpentine, volcanic, and granitic soils occur sporadically along the western flanks of
the Sierra Nevada.  Listed species associated with this soils are: Chinese Camp brodiaea,
Mariposa pussypaws (Calyptridium pulchellum), Santa Clara Valley dudleya (Dudleya setchellii),
Metcalf Canyon jewelflower (Streptanthus albidus ssp. albidus), San Mateo thornmint
(Acanthomintha duttonii), fountain thistle (Cirsium fontinale var. fontinale), Red Hills vervain
(Verbena californicum), Layne’s ragwort, Tiburon jewelflower (Streptanthus niger), Presidio
clarkia (Clarkia franciscana), and Springville clarkia (C. springvillensis). 

El Dorado County gabbro soils support the following listed chaparral species: Stebbins' morning-
glory, Pine Hill ceanothus (Ceanothus roderickii), Pine Hill flannelbush (Fremontodendron
californicum ssp. decumbens), El Dorado bedstraw, and Layne's butterweed.  The five El Dorado
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County plant species occur primarily in the Pine Hill intrusive complex, a unique and localized
geologic formation composed of gabbroic rocks.  The Pine Hill intrusion occupies approximately
25,700 acres, and serpentine soils occupy an additional 10,000-15,000 acres in western El Dorado
County.  These species have a scattered distribution within chaparral and oak woodland Hill
intrusion.  Both gabbro and serpentine soils strongly influence plant distributions because of
nutrient imbalances and other characteristics that favor the growth of plants specifically adapted
to these conditions (59 FR 18774; Kruckeberg 1984).  

Outcrops of the Ione Formation are primarily restricted to an area of about 35 square miles in
Amador County.  These outcrops form barren, gravelly, kaolinic soils that are inhospitable for
most plants.  Kaolin clays are relatively poor at holding several important plant nutrients.  The
Ione buckwheat (Eriogonum apricum var. apricum), Irish Hill buckwheat (E. a. var. prostratum),
and Ione manzanita (A. myrtifolia) grow in openings within chaparral vegetation on lateritic soils
crusts (cement-like crusts of yellow iron oxide) developed under a subtropical or tropical climate
during the Eocene.  Ione soils exhibit soil properties typical of those produced under tropical
climates such as high acidity, high aluminum content, and low fertility (Singer 1978).  These soils
and the sedimentary deposits with which they are associated also contain large amounts of
commercially valuable minerals including quartz sands, kaolinitic clays, lignite (low-grade coal),
and possible gold-bearing gravels (Chapman and Bishop 1975).  Ione buckwheat and Ione
manzanita can tolerate the acidic, nutrient-poor Ione soils and are essentially restricted to this soil
type.  

Habitat Trends

Fire suppression and reduced fire frequency have caused changes in the structure and species
composition of large areas of chaparral.  Longer intervals between fires has led to an increase in
later successional species and slow-maturing species, greater standing biomass and dry fuels, and
larger, more intense fires.  Where fire is less frequent, many chaparral species decline.  Also,
roads, agriculture, and urban development have fragmented the habitat of some species.  Changes
in fire frequency and fragmentation and have contributed to the decline of several species.  

Urban development increases local fire suppression efforts as well as directly removing chaparral
habitat.  Urban development in the foothills of the western Sierra Nevada, through expansion of
residential neighborhoods and road construction and maintenance, has destroyed or degraded
numerous populations of listed plants.  Residential and commercial development around the
communities of Cameron Park and Shingle Springs have caused the greatest losses in gabbro soils
habitat.  Fifteen active surface mines occur on private land near Ione, where the habitat of listed
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plants continues to be degraded.  Mining for quartz sand, clay, lignite, laterite, and gravel have
destroyed a large proportion of the original habitat.  
 
Coastal Scrub and Coastal Grasslands

Habitat Description and Associated Species

Coastal scrub is characterized by California sagebrush (Artemisia californica) and coyote brush
(Baccharis pilularis), and the coastal grasslands are generally dense grasses in low lying areas or
sparse grasses mixed with forbs on hilltops and ridges (balds).  Coastal sagebrush occurs mostly
on steep slopes and thin soils, and coyote brush is found in deeper soils with minimal slopes.  The
coastal grasslands are characterized by a mix of native and European grasses.  Coastal scrub is
typically found adjacent to and interspersed with coastal grasslands.  

Callippe silverspot butterfly (Speyeria callippe callippe), Mission blue butterfly (Icaricia
icarioides missionensis), and San Bruno elfin butterfly (Incisalia mossil bayensis) are federally
listed species that are largely restricted to coastal scrub and coastal grassland on mountains in San
Mateo County, including San Bruno Mountain, Montara Mountain, Milagra Ridge, Sweeney
Ridge and Skyline College. Isolated colonies also remain locally in San Francisco, Solano,
Alameda, Contra Costa and Marin Counties.  

Coastal scrub and grasslands may include the federally listed Sonoma spineflower (Chorizanthe
valida), yellow larkspur (Delphinium luteum), and Baker’s larkspur (D. bakeri).

The Alameda whipsnake is found in coastal sage scrub and chaparral adjacent to grasslands in
Contra Costa and Alameda counties.  The habitat of this species has been subject to over 150
years of urbanization and over 100 years of fire suppression.  The populations of this species are
extremely disjunct and genetic exchange between the 5 remaining populations is extremely low or
unlikely.

The following serpentine endemics, are found on serpentine outcrops in these habitats: Bay
checkerspot butterfly (Euphydryas editha bayensis), Clara Hunt’s milkvetch, coyote ceanothus
(Ceanothus ferrisae), fountain thistle (Cirsium fontinale var. fontinale), Marin dwarf-flax
(Hesperolinon congestum), Metcalf Canyon jewelflower (Streptanthus albidus var. albidus), San
Benito evening-primrose, San Mateo thornmint (Acanthomintha duttonii), San Mateo woolly
sunflower (Eriophyllum latilobum), Santa Clara Valley dudleya (Dudleya setchellii), showy
Indian clover, Tiburon paintbrush (Castilleja affinis ssp. neglecta), and white-rayed pentachaeta.
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Zayante soils are endemic to Santa Cruz County and occur predominantly near the communities
of Ben Lomond, Felton, Mount Hermon, Olympia, and Scotts Valley, as well as the Bonny Doon
area.  Zayante soils are deep, coarse-textured, poorly developed, and well drained (USDA Soil
Conservation Service 1980).  A unique habitat within the Zayante sand hills ecosystem is sand
parkland characterized by sparsely vegetated, sandstone-dominated ridges and saddles that
support a wide array of annual and perennial herbs and grasses.  Scattered ponderosa pine trees
are often present.  Species occurring in this habitat are Ben Lomond spineflower (Chorizanthe
pungens var. hartwegiana), robust spineflower (C. robusta), and Ben Lomond wallflower
(Erysimum teretifolium).

The following serpentine endemics, are found on serpentine outcrops in these habitats: Bay
checkerspot butterfly, Clara Hunt’s milkvetch, coyote ceanothus, fountain thistle, Hickmann’s
cinquefoil, Marin dwarf-flax, Metcalf Canyon jewelflower, Red Mountain campion, San Benito
evening-primrose, San Mateo thornmint, San Mateo woolly sunflower, Santa Clara Valley
dudleya, showy Indian clover, Tiburon paintbrush, and white-rayed pentachaeta.

Habitat Trends

Much of the former coastal scrub and grassland in the San Francisco Bay Area is urbanized.  The
majority of the remaining natural habitat is largely restricted to ridges and mountains that are
difficult to build on.  Coastal scrub and its associated grasslands in San Mateo County have
largely been destroyed or degraded by urbanization.  The remaining isolated fragments are
expected to be developed in the near future.  In addition to urbanization, habitat modifications
through changes in hydrology and fire frequency, as well as invasion of non-native species, are
still affecting most habitats.  The map developed by Küchler (1977) estimates that potential
natural vegetation within the CALFED Program Focus Areas included 340,294 acres of coastal
scrub habitat.  In 1990, coastal scrub habitat within the CALFED Program Focus Areas had been
reduced to124,075 acres (GAP 1996), representing a decline of 64% from the potential natural
vegetation estimated by Küchler (1977).  

Although serpentine habitats are naturally fragmented and separated by areas of different geology
and soils, serpentine habitats in the San Francisco Bay area have been severely reduced and
fragmented by urban development and related activities in recent decades (Kruckeberg 1984; 57
FR 59053).



87

Role of Contaminants in the Decline of Species and Habitats

Drainage Water and Selenium Contamination

Soils on the west-side and southern end of the San Joaquin Valley are derived from marine
sediments in the Coast Range and contain naturally high levels of arsenic, boron, chromium,
molybdenum, and selenium, which are toxic or potentially-toxic trace elements.  Evaporation has
caused high concentration of these elements in near-surface soils and groundwater in those areas,
and application of irrigation water increases these concentrations.  Subsurface clay, underlying
these contaminated soils, impedes vertical and lateral movement of irrigation water percolating
below the root zone (Moore et al. 1990), causing a drainage problem.

To move contaminated water out of these saturated soils, deep ditches have been dug or
subsurface drainage systems installed.  The drainage systems take away harmful salts and excess
moisture, thus lowering the water table to below the root zone for most crops.  The effluent from
these drains often contains salts, trace elements, and agricultural chemicals.  Subsurface
agricultural drainage water collected in such systems is pumped away or allowed to drain into
surface ditches and canals, eventually discharged into ponds for evaporative disposal, or creeks or
sloughs tributary to major streams and rivers.  On average, approximately 0.7-0.8 acre-feet of
subsurface drainage water is generated annually per acre of irrigated agricultural land on the west
side and southern end of the San Joaquin Valley (San Joaquin Valley Drainage Program 1989). 
The historic and continuing discharge of subsurface drain water into surface waters of the San
Joaquin Basin has resulted in degradation of surface- and groundwater quality through salinization
and contamination by elevated concentrations of toxic or potentially toxic trace elements and
agricultural chemicals.  

In the drainage-impaired areas, evaporation ponds and agroforestry plantations are used for
disposal of contaminated drain water.  In 1990, 28 evaporation ponds (about 7,400 total acres)
were utilized to dispose of drain water in Merced, Kings, Kern, and Tulare Counties.  These
ponds received approximately 30,000-40,000 acre-feet per year from a total of about 55,000
acres of irrigated lands (San Joaquin Valley Drainage Program 1990).  Since 1990, the total
acreage of evaporation ponds/basins has declined from about 7,000 acres to about 5,000 acres. 
The ponds are regulated by the Regional Water Quality Control Board by means of Waste
Discharge Requirements (e.g., Order No. 93-136) that require creation of clean wetlands to
mitigate unavoidable toxic impacts to breeding waterbirds. 

Agroforestry disposal of drain water involves irrigation of various combinations of salt tolerant
crops, shrubs, and trees with subsurface drainage wastewater.  More than 40 agroforestry
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drainage water disposal sites were established between 1985 and 1990 (Moore et al. 1990). 
Given current trends in rising ground water elevations and the general lack of acceptable disposal
options other than agroforestry sites, it is expected that the expansion of agroforestry sites will
exponentially accelerate within a 5-10 year planning horizon.  Although it has been established
that agroforestry plantations (like evaporation basins) are wildlife magnets in the extensively
cultivated landscape of the San Joaquin Valley (Moore et al. 1990), the potential for contaminant
hazards remains poorly documented.  A small set of waterbird eggs collected by the Service from
just two agroforestry sites in 1996 yielded the highest rates of selenium-induced embryonic
malformation ever reported in the scientific literature (Skorupa 1998) and established that the
method of furrow irrigation being used was attracting breeding waterbirds.

The extent and severity of the drainage problem in the western and southern San Joaquin Valley
continues to worsen.  Between 1991 and 1997 the acreage of land in the southern San Joaquin
Valley with shallow groundwater rising to within 5 feet of the soil surface–having a drainage
problem--has increased from 159,000 acres to 359,000 acres (DWR 1997); therefore, in the past
6 years, an additional 200,000 acres of agricultural lands have been added to the inventory of
parcels requiring a disposal option for drainage water to stay in production.  Land retirement
(retirement from irrigation) is being planned in this area (on a willing seller basis) to remove the
lands with the greatest drainage problem from production.

Pesticides

Insecticides, herbicides, and rodenticides have been used for decades throughout the Central
Valley, including the CVP service area.  Farmers have used insecticides to eliminate crop damage
caused by harmful insects and herbicides to reduce crop competition with weeds and other
undesirable plants.  Rodenticides have been used primarily to reduce or eliminate populations of
ground squirrels and other burrowing rodents that can damage flood control levees and water
delivery systems.

Beginning in the 1950's synthetic organochlorine (DDT, dieldrin, aldrin, endrin, toxaphene,
lindane, chlordane, heptachlor, and Mirex) and organophosphate (e.g., carbaryl and carbofuran)
pesticides were extensively and increasingly used.  Several organochlorine compounds persist in
the soil for many years.  In the Central Valley, the California brown pelican, American peregrine
falcon, osprey, bald eagle, and California condor were seriously affected by DDT.  Use of DDT
was banned in the United States in 1972, and all of these species have increased their populations
since that time.  However, some birds may still be contaminated as a result of illegal or foreign
application of DDT.
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The quantity of pesticides used in the State--over 120 million pounds in 1980 alone (California
Department of Food and Agriculture 1981)--is, in part, a result of the types of crops grown.  For
example, traditional cotton production uses more pesticides than production of any other crop
(Service, undated).  Acreage devoted to cotton production in the Tulare Basin increased by 330%
between 1940 and 1980.  During 1978, about 1.7 million acres in the Central Valley were devoted
to cotton production, more acreage than for any other crop (~27% of the irrigated acreage in the
Central Valley).  The vast majority of the Central Valley’s cotton production occurs within the
San Joaquin Valley (Reclamation 1984).  Of the almost 70 million pounds of pesticides applied in
the Central Valley during 1980, a substantial proportion was used to produce cotton in the San
Joaquin Valley (California Department of Food and Agriculture 1981).

Effects of Proposed Action

This section discusses the effects of the proposed action on listed, proposed, and candidate
species and their critical habitat, including the effects of actions that are interrelated and
interdependent with the proposed action that will be added to the environmental baseline. 
Cumulative effects, which are discussed separately after this section, are the effects of future
State, local, or private activities, not involving Federal activities, that are reasonably certain to
occur in the action area.  Effects are analyzed on an ecosystem level, including all species that
could be impacted by the actions.  Specific information on individual species can be found in the
species accounts in Appendix C.  Species of Concern are included in Appendix C for the purposes
of providing technical assistance for these species.  Specific information on habitat types and
trends can be found in the Environmental Baseline section of this opinion.

Direct and Indirect Effects

Direct effects include those effects that are the direct result of the proposed action.  Indirect
effects are caused by or result from the proposed action, are later in time, and are reasonably
certain to occur.  Direct and indirect effects include the effects of  interrelated actions (actions
that are part of the larger proposed action and depend on the larger action for their justification)
and interdependent actions (actions having no independent utility apart from the proposed action).

Scope and Distribution of Effects

The direct and indirect effects of the CALFED Program can occur in the legal Delta, Suisun
Marsh and Bay, lands within the Central Valley watershed, the Santa Clara Valley watershed, the
upper Trinity River watershed, the southern California water system service area, San Pablo Bay,
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and San Francisco Bay by actions such as water impoundments and diversions, agricultural
conversion and related operations, urban development, and operations and maintenance of the
CALFED Program.  Listed species and critical habitat occur throughout the study area on (1)
native habitats, (2) agricultural lands, and (3) marginal habitats surrounding reservoirs,
conveyance facilities, pumping plants, urban centers, and agricultural lands.  Activities associated
with the CALFED Program may thus directly or indirectly affect listed species or their critical
habitat.  For example, upstream water diversions affect the aquatic and riparian species
downstream of the diversion.  In addition, upland habitats supporting listed species are being
converted to agricultural or urban land uses facilitated by availability and use of CVP/SWP water
supplies.  The CALFED Program may contribute to this habitat loss by improving the supply and
reliability of CVP/SWP water.

Timing of Effects

CVP/SWP water is diverted year-round, although the majority is delivered during the spring and
summer growing seasons.  Water impoundments capture heavy winter and spring run-offs, and
diversions reduce water available during other parts of the year.  Many species of fish require
adequate flows during sensitive periods of their life cycle.  Flood flows and spring runoff enhance
the ecosystem when they:  (1) scour out blocked channels to allow upward migration of fish, (2)
supply cool, fresh water needed for spawning, (3) inundate essential spawning habitat to allow for
spawning, and (4) assist out-migration of juvenile fish.  

Activities associated with agricultural operations often occur during sensitive periods of terrestrial
species’ life cycles.  Ground disturbance and pesticide application often occur during reproductive
effort and juvenile growth.  Breeding, feeding, and foraging of listed species can be disrupted by
agricultural operations during mating, denning, nesting, whelping, or other reproductive behavior.

Loss of adequate flows needed to sustain listed and proposed aquatic species can reasonably be
expected to reduce appreciably the likelihood of survival and recovery of those species. 
However, this should not be the case given the assumptions that (1) the CALFED Program will
be implemented in a manner consistent with achieving the recovery goals for listed species
identified in the MSCS; (2) actions identified in the ERP will be implemented; (3) the EWA will
be implemented as described; (4) flow objectives identified in the ERP will be achieved; and (5)
any future storage and conveyance improvements will undergo future tiered section 7 consultation
to ensure these improvements are consistent with the conservation needs of listed species and the
conservation aspects of the CALFED Program, including the ERP, EWA, MSCS, and Water
Quality Plan.
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Agricultural operations during the breeding seasons of terrestrial species can reasonably be
expected to reduce the likelihood of survival and recovery of listed and proposed species. 
However, this should not be the case given the assumptions that (1) any site-specific direct and
indirect effects to listed species associated with projects that trigger consultation requirements
under section 7 or section 10 will be consulted upon following project-specific analysis and prior
to the effect; (2) implementation of the ERP, MSCS, and recovery plans will be an integral part of
project-specific consultation; (3) ongoing monitoring and mapping of listed and proposed species
baselines is occurring through the Science Program; and (4) listed species baselines are increasing,
or at least stable, based upon monitoring.

Nature of the Effects

The pumping, delivery, and application of CVP/SWP water can adversely affect various aspects
of the biology of listed species, including reproduction, growth, survival, migration, predator
avoidance, and foraging.  Conversion of habitats resulting from the construction and operation of
CVP and SWP facilities has eliminated or greatly reduced habitat available to listed species. 
Activities such as water impoundments and diversions, agricultural land conversions and related
operations, municipal and industrial development, and operations and maintenance are likely to
continue to directly and indirectly affect listed species and their habitat.  A detailed description of
the nature of the effects of the pumping, delivery, and application of CALFED Program water
follows.  See Table 5 (following page) for habitats adversely affected by CALFED Program
activities.  A more complete explanation of habitat trends can be found in the Environmental
Baseline section of this opinion.



Table 5.  Activities associated with the CALFED Program and the habitats that may be directly or indirectly adversely affected.  Actual
effects would be determined during tiered project-specific review.  An “X” denotes those activities that have the greatest impact on the
habitat type, although the other activities may have an impact as well.

Habitat Type Levee
Integrity
Program

Water
Quality
Program

Ecosystem
Restoration

Program

Water Use
Efficiency
Program

Water
Transfer
Program

Watershed
Program

Storage Conveyance Science
Program

Delta Aquatic Habitats X  X X X X X X X X

Vernal Pool Habitats X X X X X X

Freshwater Wetland
Habitats

X X X X X X X X X

Riparian Habitats X X X X X X X X X

Coastal Beach/
Lagoon/Dune Habitats X X X X X X X

Salt Marsh Habitats X X X X X X X X X

Interior Grassland Habitats X X X X X X X X

Alkali Scrub Habitats X X X X X X

Oak Woodland Habitats X X X X X X

Evergreen Hardwood and
Coniferous Habitats

X X X X X

Chaparral Habitats  X X X X X X

Coastal Scrub/ Grassland X X X X X X
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Water Impoundments and Diversions

Water impoundments and diversions include: construction and upgrading of dams, levees,
pumping plants, and conveyance facilities; diversion of water out of the natural water course; and
conveyance of the water to a different location.  These activities have caused the loss and
degradation of listed species habitat such as Delta aquatic habitat, wetlands, riparian corridors,
coastal beaches and lagoons, and salt marshes.  Diversions reduce the water available to water-
dependent listed species such as Delta fishes and riparian- and wetland-dependent species. 

The direct and indirect effects of water impoundments and diversions include the following:

1. Effects of impoundment, pumping and conveyance on fish include:  direct
mortality from pumping activities; mortality when listed fish and their predators are
drawn into confined areas (such as the Clifton Court Forebay), leaving them
vulnerable to predation; entrainment of fish into water diversion facilities where
they are killed by the pumps; reverse flows of waters in the Delta and San Joaquin
River which confuse fish and disrupt migration; diversion of fish into canals from
which they cannot return to suitable breeding and foraging habitat; prevention of
upstream migration by dams; dewatering of portions of the San Joaquin River
upstream of its confluence with the Merced River that has eliminated native
salmonids from the upper San Joaquin watershed; alteration of the magnitude,
timing, and duration of flows; prevention of heavy spring run-off; constriction of
low salinity habitat to deep-water river channels of the interior Delta; destruction
of spawning, rearing, and refugial habitat; scouring of spawning areas by high flow
releases from dams; changes in the hydrologic patterns in Delta waterways;
movement of the mixing zone (X2) upstream from compliance points to the
interior of the Delta, where foraging and breeding habitat is poor in quality and
limited in area; delays in correcting Delta flow problems, caused by time lags of
one to three days between water releases from CVP/SWP reservoirs and arrival of
water in the Delta; water temperature fluctuations; and loss and degradation of
shallow water habitat and salt marsh habitats.

2. Flow regulation affects vegetation structure by preventing regeneration of riparian
corridors, changing salt marsh vegetation by altering salinity variability patterns,
and degrading coastal lagoons.  The vegetation in marshes around Suisun Bay has
been increasingly converted from brackish to saltmarsh species due to the diversion
of freshwater from the Delta, which has been further exacerbated by droughts.  In
addition, seasonal and annual variation in flows has been dampened, reducing the
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effectiveness of dramatic vegetation shifts that is favored by some listed and
sensitive plants and animals.

3. Construction of dams, pumping and conveyance facilities, and levees, as well as
preparation of these sites for construction, have footprint effects that cause:  direct
loss of riparian bottomlands, salt and freshwater marsh and shallow water habitats,
grasslands, vernal pools, and other upland habitats; flooding of riparian valleys and
degradation of downstream riparian corridors; changes in hydrology and
potentially to aquifers; and altered dispersal patterns of terrestrial species due to
impassible barriers.

Construction of new facilities, raising existing dam elevations, and modifications of operating
parameters of existing facilities may increase the amount of water available, thereby facilitating the
continued conversion of native habitat as described below.  Project-specific information is needed
for a full determination of impacts of new facilities or modifications of existing facilities and
operations, so these actions are not covered in this opinion.

Decline of habitats and species numbers would be expected to continue if the volume or reliability
of water diversions and impoundments increase.  In the absence of adequate conservation and
recovery measures, degradation of listed species habitats and lack of recovery of certain listed
species would be expected to continue as long as significant amounts of water continue to be
impounded and diverted.

Water impoundments and diversions have ultimately led to the listing of many species and can
reasonably be expected to reduce the likelihood of survival and recovery of listed and proposed
species.  However, this should not be the case given the assumptions that:  the CALFED Program
will be managed in a manner consistent with the ERP, MSCS, and Water Quality Program; flow
standards identified in the Water Management Strategy, including the EWA and its Operating
Principles will be met; CALFED Agencies do not implement additional discretionary actions (e.g.,
new contracts, contract amendments, facility construction) that would incrementally increase
diversions and alter hydrologic and environmental conditions in the Delta until consultation on
OCAP or other existing biological opinions is reinitiated and new consultations are completed;
conservation actions and assumptions described in the Description of the Proposed Action of
this opinion are fully implemented; discharges into surface water bodies by CALFED Agency
water contractors resulting from CALFED Agency water impoundments and diversions will
comply with the standards set in the biological opinion on the California Toxics Rule (file number
1-1-98-F-21); CALFED Agencies will consult on changes in quantities of deliveries, and in
purpose of use under water contracts subject to ESA compliance from Agriculture to



95

Agriculture/Municipal and Industrial, where listed species may be affected; monitoring is
implemented which shows that the baselines of the species in Appendix C are stable or increasing.

Agricultural Conversions and Related Operations:

Agricultural conversions and related operations that will likely be either directly or indirectly
facilitated by the CALFED Program include:  conversion of native habitats to agricultural fields;
conversion of land use to more water intensive purposes; disposal of agricultural drainwater;
application of pesticides; and mowing and harvesting operations.  Agricultural conversion and
related operations have contributed to the loss and degradation of listed species habitat such as
Delta aquatic habitat, vernal pools, wetlands, riparian habitats, coastal habitats, grasslands, alkali
scrub, oak woodlands, rare serpentine soil habitats, and Antioch dunes habitat.  Most of the other
types of habitats considered in this opinion have also been affected to some degree by agricultural
operations.

The direct and indirect effects of agricultural conversions and related operations subject to section
7 consultation may include the following:

1. Direct loss of upland, riparian, and wetland habitats when native habitats are
converted to irrigated agriculture either with associated CVP/SWP allocations or
in anticipation of CVP/SWP allocations (e.g., via water transfers, water freed-up
by water conservation actions).  Conversion of native habitats such as vernal pools
and associated uplands occurs by means of plowing and deep-ripping and reduces
or eliminates the habitat’s suitability for listed species.  

2. Potential direct loss of upland, riparian and wetland habitats with the use of new
water supplies from raising dams of existing project facilities, from building new
project facilities, and from changes in operations improving water supply
reliability.

3. Conversion of native habitats to irrigated agriculture indirectly facilitated by the
CALFED Program via the following means: 

a.  Use of groundwater augmented by the CALFED Program via 1) recharge
from the application of CVP/SWP water to agricultural land; 2) recharge
from adjacent project facilities; or 3) recharge from CVP/SWP water
applied to water banks.
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b.  Use of tail water produced from application of CVP/SWP water to
agricultural land.

c.  Use of recycled water on agricultural land produced from application of
CVP/SWP water to municipal and industrial development.

d. Use of additional water, locally or through water transfers, made available
through the Water Use Efficiency Program.

4. Degradation and fragmentation of remaining habitat, potentially without regard for
the need of dispersal corridors, greatly reduces its value for listed species.

5. Effects to aquatic habitats from agricultural run-off including siltation of stream
habitat and reduced water quality.

6. Effects from agricultural drainwater contamination, an unwanted byproduct of
irrigating poorly drained soils on the westside of the San Joaquin Valley include:
reduced water quality (e.g., high concentration of total dissolved solids);
degradation of surface- and groundwater quality through salinization and
contamination by elevated concentrations of toxic or potentially toxic trace
elements (e.g., arsenic, boron, chromium, molybdenum, and/or selenium); direct
loss of habitat from construction of on-farm disposal options such as evaporation
ponds and agroforestry plantations; and adverse biological effects in native species
associated with drainage-contaminated habitats.  The effects of selenium poisoning
on avian species include:  gross embryo deformities, winter stress syndrome,
depressed resistance to disease due to depressed immune system function, reduced
juvenile growth and survival rates, mass wasting, loss of feathers (alopecia),
embryo death, altered hepatic enzyme function, and mortality.  The potential
effects of selenium on mammal species include: gross embryo deformities, reduced
longevity, winter stress syndrome, depressed resistance to disease due to depressed
immune system function, reduced juvenile growth and survival rates, food aversion
and mass wasting, loss of hair and nails, reduced reproductive success, skin
lesions, respiratory failure, lameness, paralysis, and mortality.  Little information is
available for the effects of selenium on reptiles and amphibians.  Due to the close
phylogenetic relationship between birds and reptiles, reptiles are likely to be
similarly effected by selenium as birds.  Effects of selenium on fish include:  gross
embryo deformities. growth inhibition, depressed immune response, mass wasting,
changes in blood parameters and tissue structure, edema, reduced activity and
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feeding, reduced survival, and mortality.  The synergistic effects of selenium and
mercury include embryo deformities, embryo death, reduced juvenile survival,
behavioral abnormalities, depressed immune response, mass wasting, and
mortality.

7. Insecticides, herbicides, and rodenticides applied to agricultural lands can
adversely affect listed species by:  direct mortality; secondary poisoning of
predators and scavengers; degradation of habitat quality following herbicide
application; loss of prey base after pesticide application; reduced water quality;
impacting native habitat through pesticide and herbicide drift; and loss of
pollinators.

8. Effects to terrestrial species include: loss of upland refugia near aquatic habitats;
altered migration and dispersal patterns of animals due to large tracks of
agricultural land; reduced likelihood of seed dispersal across agricultural fields;
reduced survival in degraded habitats within and around agricultural operations;
and reduced survival due to necessary operations such as mowing and harvesting.

Land conversion from native habitat to farmland is facilitated in part (directly or indirectly) by the
supply of water, and continues to occur.  The California Department of Forestry and Fire
Protection (1988) predicted a net loss of 775,000 acres of native habitat in the Central Valley
from 1980-2010.  Between 1990 and 1996, a gross total of approximately 72,700 acres of native
habitat were converted to farmland in 30 counties in the Conservation Program Focus area
(California Department of Conservation 1994, 1996, 1998).  Net trends in agricultural acreage
were negative over this period due largely to land idling in the southern San Joaquin Valley.  To
identify trends over a longer period, we analyzed DWR land use data collected from 1972 to 1998
for 21 counties in the Central Valley and Central Coast.  Although complicated by non-
synchronous surveys and inconsistencies in survey area, analysis of these data indicates that net
conversion of native habitat to agricultural and urban uses has averaged about 24,000 acres
annually.  Gross losses of native habitat have been considerably larger, because the net loss
includes substantial increases in the “native” category from long-term idling or retirement of
farmland.  These recently created native lands may not constitute high-quality habitat for listed
species.  Expansion of agriculture into marginal or upslope lands continues to affect native
habitat.  The Service has identified at least 9,820 acres of endangered species habitat on 16 sites in
Fresno, Kern, Madera, Merced, and Tulare Counties that have been lost to unpermitted
conversions between 1997 and 1999. Changes to more intensive farming practices (from dryland
farming to irrigated agriculture or from discing to deep-ripping) also can increase the severity of
agricultural impacts on endangered species. Continued conversion of native habitats is one of the
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greatest threats to the survival of listed species in the Central Valley.  The number of listed
species in California continues to rise, in large part due to the loss and degradation of habitat from
agricultural conversion.  Conversions will continue to occur as irrigated/cultivated agriculture in
the Central Valley continues to expand.

The effects of CVP/SWP water deliveries on groundwater recharge may have indirect effects on
native habitats.  The CVP/SWP supplies a significant portion of the irrigation water contributing
to aquifer recharge by surface diversion irrigation.  In addition, the CALFED Program will
evaluate options for increasing groundwater storage in aquifers in the Central Valley. 
Groundwater pumping is used in many areas of the Central Valley to substitute for or supplement
surface diversion irrigation water during dry years (Williamson et al. 1989).  As a result, the
CALFED Program may contribute to effects on irrigated farmlands and urban uses of water in the
Central Valley.  Any future evaluation regarding the adverse effects associated with land use
changes would take into consideration the very complex interactions between surface and ground
waters, the lack of data in many areas as to sources of water used at different times and in
different years for irrigation and urban purposes, and the general lack of complete information on
groundwater basin characteristics and use, and the complex economic and other factors related to
groundwater use conditions.

Decline of habitats and additional listing of species is expected to continue if conversion of native
habitat for agricultural purposes continues.  Degradation of listed species habitats and lack of
recovery of certain listed species is expected to continue as a result of continued agricultural
operations and indirect effects of those operations.  

Agricultural conversions, which can be an indirect effect of water impoundments and diversions,
have ultimately led to the listing of many species and can reasonably be expected to reduce the
likelihood of survival and recovery of these species.  However, this should not be the case given
the assumptions that:  site-specific effects to listed species will be consulted upon following
project-specific analysis and prior to the effect; implementation of the ERP, MSCS, and recovery
plans will be an integral part of site-specific consultation; CALFED agencies will work closely
with the water users, providing them maps of listed species habitats within their service areas and
guiding them through the consultation process to address site-specific effects; conservation
strategies identified in the MSCS for service-area impacts will be in place for districts or areas
receiving water made available through the CALFED Program; the Water Management Strategy,
including the EWA, are implemented consistent with operating principles and species recovery
goals; CALFED agencies will not implement additional discretionary actions beyond those listed
in the OCAP biological opinion, this biological opinion, or any other previously completed
biological opinion (e.g., new contracts, contract amendments, facility construction) that would
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incrementally increase diversions and alter hydrologic and environmental conditions in the Delta
until consultation on OCAP is reinitiated and completed; CALFED agencies and contractors
comply with all programmatic and tiered opinions related to the CALFED Program; the CALFED
Program will ensure full implementation of the conservation actions described in the Description
of the Proposed Action of this opinion, including the ERP, MSCS, and Water Quality Program;
discharges into surface water bodies by CALFED agencies resulting from CALFED Program-
related water impoundments and diversions will comply with the standards set in the biological
opinion on the California Toxics Rule (number 1-1-98-F-21); CALFED agencies will consult on
all changes in quantities of deliveries and in purpose of use under water contracts subject to ESA
compliance from Agriculture to Agriculture/Municipal and Industrial, where listed species may be
affected; and Science Program monitoring is implemented which shows that the baselines of the
species in Appendix C are stable or increasing.

Municipal and Industrial Development

Municipal and industrial development facilitated by the CALFED Program could include the
following: conversion of native habitat to municipal and industrial uses; conversion of agricultural
land for municipal and industrial uses; construction of infrastructure and supportive networks;
pesticide and herbicide application; and recreational uses.  Municipal and industrial development
has contributed to the loss and degradation of all of the habitats described in the Baseline section
of this opinion.

The direct and indirect effects of municipal and industrial conversions that may be facilitated by
the CALFED Program include the following:

1. Direct loss of upland, riparian and wetland habitats when native habitats are
converted to municipal and industrial land use either with associated CVP/SWP
allocations or in anticipation of CVP/SWP allocations (e.g., via water transfers,
water freed-up by water conservation actions or land retirement).  Conversion of
native habitats to municipal and industrial development eliminates the habitat’s
usefulness for listed species. 

2. Potential direct loss of upland, riparian and wetland habitats can occur with new
supplies from raising dams of existing project facilities or from building new
project facilities.

3. Conversion of native habitats to municipal and industrial development may occur
via the following means: 
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a.  Use of groundwater augmented by the CALFED Program via (1) recharge
from the application of new water supplies to agricultural land; (2)
recharge from adjacent new facilities; or (3) recharge from water applied to
water banks.

b.  Use of recycled water produced from application of CALFED Program
water to municipal and industrial development.

4. Degradation and fragmentation of remaining habitat, potentially without regard for
the need of dispersal corridors, reducing its value for listed species, including
extreme degradation of rare habitats found only in a certain region (e.g., serpentine
and gabbro soils).

5. Recreational disturbance effects including:  off-road vehicle use which disturbs and
degrades habitats such as dunes; recreational use of beaches that degrades habitat;
trampling by hikers, dogs, and horses; disturbance to the normal behavioral
patterns of native species; and other human recreational disturbances that degrade
upland habitat and disrupt the natural cycles of native species.

6. Development of infrastructure and supportive activities including:  road
construction and maintenance which eliminates, fragments, and disturbs habitat;
energy development that eliminates upland habitat; freshwater discharges from
waste water facilities that alter salt marsh habitats; fire suppression for protection
of human habitations, resulting in degradation of fire-dependent habitats such as
chaparral; clearing of uplands for fire breaks; power line installation and
maintenance; and waste disposal sites that eliminate habitat such as serpentine
soils.

7. Effects from urban development including:  increased erosion; increased roadkill
incidence; increased pesticide use; increased predation by pets and introduced
animals such as red foxes; and reduced water and air quality.

It has been estimated that between 12,000 and 50,000 acres of land are converted from
agricultural use to urban use per year in the Central Valley of California, a number that is
expected to increase in the future (Sokolow, 1997).  Conversion of agricultural land to urban use
between 1995 and 2040 has been predicted to exceed 1,000,000 acres (Thompson et al. 1995). 
Between1990 and 1996, approximately 101,700 acres were converted to urban land use in 30
counties in the Conservation Program Focus area (California Department of Conservation 1994,
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1996, 1998).  This figure includes 49,705 acres of farmland, 20,476 acres of grazing land, 113
acres of water, and 31,366 acres of other land (predominantly native habitat).  Urban lands are
unsuitable habitat for many species that are able to persist in agricultural landscapes, and are
virtually impossible to restore as wildlife habitat.  Because one acre of irrigated agricultural land
requires more water than that same acre in urban use, conversion of agricultural land to municipal
and industrial use frees up some water that might be used to convert additional native habitat. 
Reducing water deliveries during drought is also more difficult on urban lands than on agricultural
lands, so agricultural to urban conversions reduce the flexibility of the CALFED Program to
respond to water shortages.  

Several rare habitat communities (such as those on gabbro soils and serpentine soils) are currently
under increasing pressure to be developed for municipal and industrial uses.  Decline of habitats
and species numbers is expected to continue as urban expansion persists and the population of
California continues to rise.  Degradation of listed species habitats and lack of recovery of certain
listed species is expected to continue as a result of indirect impacts from urban centers.

Municipal and industrial development, which can be an indirect effect of water impoundments and
diversions, can reasonably be expected to reduce the likelihood of survival and recovery of these
species, because once the development has occurred, the opportunity of utilizing the land to
contribute to survival and recovery is foreclosed.  However, this should not be the case given the
assumptions that:  site-specific effects to listed species will be consulted upon following project-
specific analysis and prior to the effect; implementation of the ERP, MSCS, and recovery plans
will be an integral part of site-specific consultation; CALFED agencies will work closely with the
water users, providing them maps of listed species habitats within their service areas and guiding
them through the consultation process to address site-specific effects; conservation strategies
identified in the MSCS for service-area impacts will be in place for districts or areas receiving
water made available through the CALFED Program, where appropriate; the Water Management
Strategy, including the EWA, are implemented consistent with operating principles and species
recovery goals; CALFED agencies will not implement additional discretionary actions (e.g., new
contracts, contract amendments, facility construction) that would incrementally increase
diversions and alter hydrologic and environmental conditions in the Delta until consultation on
OCAP is reinitiated and completed; CALFED agencies and contractors comply with all
programmatic and tiered opinions related to the CALFED Program; the CALFED Agencies will
ensure full implementation of the conservation actions described in the Description of the
Proposed Action of this opinion, including the ERP, MSCS, and Water Quality Program;
discharges into surface water bodies by CALFED agencies resulting from CALFED-related water
impoundments and diversions will comply with the standards set in the biological opinion on the
California Toxics Rule (number 1-1-98-F-21); CALFED agencies will consult on all changes in
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quantities of deliveries and in purpose of use under water contracts subject to ESA compliance
from Agriculture to Agriculture/Municipal and Industrial, where listed species may be affected;
Science Program monitoring is implemented which shows that the baselines of the species in
Appendix C are stable or increasing.

Operations and Maintenance

Operations and maintenance activities include mowing, levee maintenance, dredging, pest control,
erosion control, and flood control.  Operations and maintenance activities can contribute to loss
and degradation of most of the habitats listed in the Environmental Baseline section, but have
the most impact on Delta aquatic habitats, vernal pools, wetlands, riparian habitats, grasslands,
and alkali scrub.

The direct and indirect effects of operations and maintenance activities can include the following:

1. Canal maintenance or dredging that disturbs wetland habitat, increases siltation,
and disturbs the normal behavior of listed aquatic species.

2. Direct mortality from vehicle traffic, mowing, and burning on levees and near
canals.

3. Flood control (including flow restrictions, levee maintenance and installation of
riprap) can interfere with the natural regeneration processes of forests and alter
other upland and wetland habitats by removing vegetation or changing patterns of
disturbance and sediment deposition.

4. Continued disturbance of habitats around facilities through maintenance activities
prevents reestablishment of native habitat and disturbs hibernating or denning
species.

5. Insecticides, herbicides, and rodenticides applied around facilities can adversely
affect listed species through:  direct mortality; secondary poisoning of predators
and scavengers; degradation of habitats following herbicide application; loss of
prey base after pesticide application; reduced water quality; pesticide and herbicide
drift; and loss of pollinators.
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Degradation of listed species habitats and mortality and disturbance of listed species is expected
to continue as a result of continued operations and maintenance activities associated with
CALFED Program facilities.

Operations and maintenance activities can reasonably be expected to reduce the likelihood of
survival and recovery of these species.  However, this should not be the case given the
assumptions that: O&M plans are developed and implemented by CALFED Agencies and are
consistent with section 7(a)(1) of the ESA; CALFED agencies will ensure full implementation of
conservation actions described in the Description of the Proposed Action of this opinion,
including the measures identified in the ERP, MSCS, and Water Quality Program; site-specific
effects to listed species will be addressed through project-specific analysis and implementation of
avoidance, minimization, and compensation measures in compliance with the MSCS and this
opinion; implementation of and conformance with the ERP, MSCS, and recovery plans will be an
integral part of management actions; discharges into surface water bodies resulting from
CALFED Program water impoundments and diversions will comply with the standards set in the
biological opinion on the California Toxics Rule (Service File # 1-1-98-F-21); monitoring is
implemented which shows that the baselines of the species in Appendix C are stable or increasing.

Duration

The temporal effects of the CALFED Program can be divided into three types, based on duration
of effect.

1. Short-term events whose effects are relaxed almost immediately.  Routine
maintenance activities tend to be short-term events.

2. Sustained, long-term events whose effects are not relaxed.  Water flows vary from
year to year depending on available flows and contract deliveries.  The continued
impoundment, pumping, and diversion of water has long-term effects on species
dependent on historical water flows.

3. Permanent events that set a new threshold for some feature of a species’
environment.  The construction of dams and the corresponding loss of a riparian
corridor and the surrounding land due to flooding is an example of a permanent
event.  Conversion of land for intensive agricultural uses or urban centers also
permanently removes that habitat for use by listed species dependent on that
habitat.
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The CALFED Program was initiated to provide a steady water supply to water users.  As such,
the effects of the CALFED Program tend to be sustained events or permanent changes.

Disturbance Frequency, Intensity, and Severity

Water is diverted every year to fulfill various water rights and water contracts.  Most agricultural
fields are irrigated every year, although the intensity of irrigation may vary from year to year
depending on available water.  Some fields are fallowed each year.  In the event of a prolonged
low-flow period, the effect of continued diversions on listed species would be greater.  Pesticides
are applied every year, often more than once a year, on most fields.  

Conversions of habitat indirectly caused by the CALFED Program could reduce the range of
many listed species.  Listed species may or may not be able to recover from repeated disturbance,
depending on the sensitivity of the species, the severity of the disturbance, and the other stressors
in its environment.  Listed species tend to be more sensitive to disturbance and habitat loss, simply
due to their restricted range.  Each species will react differently to the disturbance.  Refer to the
individual species accounts in Appendix C for explanation of the reasons for decline and
sensitivity to disturbance. 

Even relatively small land conversions indirectly caused by the CALFED Program in rare habitats
such as gabbro soils, serpentine soils, dunes, and vernal pools can significantly reduce the range of
already rare species.  This can be especially true of listed plant species that are dependent on
specific soil types for survival, as well as the animal species that utilize those plants. 

The disturbances and habitat loss that could be caused by the CALFED Program could leave
species more vulnerable to other stressors in their environment, such as floods, drought, fires,
disease, pollution, and predators.  Species with severely restricted ranges become vulnerable to
inbreeding, hybridization with other subspecies, and genetic drift.  Severe or moderate
disturbances can decrease the recovery rate of a species or reduce the chances of recovery.  Many
direct, indirect, interrelated, and interdependent effects of the CALFED Program are expected to
occur.
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Effects of CALFED Program Elements

Levee System Integrity Program

The Levee System Integrity Program includes programs to:  reconstruct Delta levees to a uniform
base-level of protection; provide above base-level flood protection for some Delta islands;
minimize risks to levee integrity due to subsidence; enhance existing emergency management
response; prepare a Delta Levee Risk Assessment and Risk Management Strategy; evaluate the
appropriate level of protection for Suisun Marsh levees and evaluate the best method of
protection; and facilitate funding and the permitting process for these projects.  Similar programs
have been implemented throughout the CALFED Program study area in the past by the Corps of
Engineers, DWR, and local jurisdictions.  Programs that have affected listed species include PL
84-99, Sacramento River Flood Control System Evaluation, Sacramento Bank Protection
Program, American River Watershed Investigation, and numerous other smaller programs and
local projects.  Such activities in the past have caused habitat loss, fragmentation and degradation;
habitat conversion; disrupted vital behavior such as reproduction, foraging and escape from
predators, and resulted in direct take through construction and maintenance activities.  Similar
projects have impacted Delta aquatic habitats, vernal pool habitats, wetlands (permanent,
seasonal, freshwater, brackish), riparian corridors, grasslands and coastal habitats.  Site-specific
information has not yet been developed for projects to be implemented under the Levee System
Integrity Program, so these actions are not covered by this opinion.  Discussion of effects of the
program are based on the types and scope of projects expected.

Direct effects:

Projects to reconstruct levees to a uniform base-level of protection, increase protection above
base-level, and to minimize subsidence and increase levee integrity may result in take through
construction activities.  Listed species may be killed or injured by construction equipment, during
dredging, excavation, and fill, and may suffer vehicular mortality from increased traffic from
construction and personnel vehicles accessing construction areas.  Dewatering during
construction may result in stranding and mortality of aquatic species.  Normal behavior patterns
may be disrupted by construction activities, impairing breeding, feeding and sheltering.  Listed
species may be displaced into unsuitable habitats and may suffer increased risk of vehicular
mortality, predation, intra- and interspecific competition, disease, and starvation.  Use of dredge
materials in levee repair could mobilize contaminants bound to Bay and Delta sediments and could
result in death or injury of listed species.  Contaminants released during dredging and use of
dredge materials may result in impaired reproduction, foraging, and sheltering, and increased
susceptibility to disease and predation.
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Habitat modification as a result of construction activities may also impair essential behaviors such
as breeding feeding, and sheltering.  Habitat may be lost or degraded due to construction
activities.  Vegetation may be cleared and grubbed from construction areas, resulting in a loss of
habitat (both temporary and permanent), protective cover, retreat sites, movement corridors, and
foraging areas.  Removal of vegetation may result in increased flows, runoff, erosion, and
siltation.

Increasing base levels of protection may result in standardization of levee profiles, resulting in
increased levee footprints.  Construction of expanded levee profiles may result in loss of habitat
on and adjacent to existing levees, including loss of riparian vegetation, wetlands, agricultural
lands that provide habitat values, grasslands, and aquatic habitats.  Techniques to increase levee
integrity, such as stability and seepage berms, will also increase levee footprint/profiles and may
result in loss and degradation of habitats.  Other methods to control seepage, such as eliminating
or relocating canals, waterways, and seasonal and permanent wetlands near levees, may result in
temporal and permanent loss of habitat.  Geotechnical engineering practices (such as geotechnical
fabric, soil over rock designs) may decrease a levee’s ability to support vegetative cover and
result in permanent loss or degradation of habitat.  Levee protection techniques that result in an
impermeable surface or subsurface may result in loss of vegetative cover, loss of retreat sites for
listed species, and loss of prey species that support listed species.  Installation of impermeable
surfaces and subsurface eliminate soil crevices and burrows that provide retreats from predators,
retreats from temperature extremes, estivation sites for listed species and prey of listed species
(such as tree frogs, bullfrogs, lizards), and also results in a loss of small mammal prey species. 
Replacement of vegetation with hard structures (e.g., rock riprap) may result in loss of foraging
habitat, movement corridors, loss of vegetative cover and subsurface retreat sites, may present
barriers to normal movements, and may increase runoff, siltation, and contamination of
waterways.

Indirect effects:

Reconstructing levees to a uniform or to increased levels of protection, and to increase levee
integrity may preclude restoration actions that are considered necessary for recovery.
Reconstruction of existing levees may preclude consideration of setback or cutoff levees that
would restore natural hydrologic regimes and processes essential to provide functioning
ecosystems upon which listed species depend.  Implementation of a levee integrity may also
restrict and preclude restoration of habitat in the vicinity of reconstructed levees, contributing to
loss of movement corridors and continued fragmentation of habitat.
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Indirect effects of levee improvements include alteration of the timing, magnitude, frequency and
duration of water flows.  Levee integrity improvements to control seepage may change hydrology
of surface and ground waters.  Increased flood protection may facilitate conversion of habitat to
urban or agricultural uses, or may cause conversion to more intensive agricultural uses (i.e.,
irrigated pasture converted to row crops, vineyards, or orchards).

Indirect effects of bringing levees to the PL 84-99 standard (or other standards with similar
effects) include maintenance activities required for eligibility for post-flood Federal disaster
assistance.  Maintenance activities are intended both to maintain levee integrity and to maintain
ease of inspection so that damage such as boils, slumping, erosion, and subsidence can be easily
detected.  Maintenance activities include road repair, removal of woody vegetation, mowing,
burning, discing, grading, herbicide application, and rodent control, including use of burrow
fumigants and poison baits.  Listed species may be killed or injured during any of these activities. 
Vegetation control may remove or degrade habitat and result in loss of cover, increased
predation, loss of foraging areas, and retreat sites.  Removal of vegetation may contribute to
erosion, increased runoff, siltation, and contamination of waterways and wetland and aquatic
habitats.  Removal of vegetation may also alter hydrology by increasing runoff, timing, magnitude,
frequency and duration of flows.  Continued maintenance and vegetation control may prevent and
preclude reestablishment of habitat on or in the vicinity of levees.  Maintenance activities may
disturb or disrupt essential behavior such as feeding, breeding and sheltering.  Individuals may be
displaced into unsuitable habitats and may suffer increased risk of mortality due to predation,
vehicular strikes, increased inter- and intraspecific competition, disease, and starvation.  Non-
target species may be killed or injured by use of herbicides and pesticides.  Use of herbicides and
pesticides may contaminate wetlands or waterways and may result in impaired reproduction,
foraging, and sheltering, and increased susceptibility to disease and predation.

In addition to maintenance activities, repairs under the PL 84-99 program, or similar programs,
may result in take of listed species.  Eligibility for public assistance may increase the frequency,
number of sites, and acreage of impact of repair activities.  Additional funding may also increase
the frequency and amount of repair activities.  If disturbance frequency exceeds the recovery rate
of the affected species, declines in species numbers, reproduction, and distribution may occur. 

Levee repair, improvement, and construction projects could ultimately lead to the listing of many
species and could reasonably be expected to reduce the likelihood of survival and recovery of
listed and proposed species.  However, this should not be the case given the assumptions that: 
the conservation actions described in the Description of the Proposed Action will be fully
implemented, including, but not limited to, the ERP, the Watershed Program, and the MSCS;
CALFED agencies will request adequate funding for the conservation programs as necessary to
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implement this biological opinion; adaptive management will be used to assess projects and
programs and if found to interfere with recovery, the project or program will be modified or
terminated; implementation of, and conformance with, all recovery plans will be an integral part of
all site-specific consultations; the CALFED Agencies will closely coordinate with the Service
during development and implementation of all O&M Plans and Resource Management Plans; any
site-specific effects to listed species will be consulted upon following site-specific analysis and
prior to the effect, and the Service and the CALFED Agencies are adequately funded and staffed
to complete tiered site-specific consultations from this opinion and track implementation of
conservation actions.

Water Quality Program

The Water Quality Program is designed to provide good water quality for environmental,
agricultural, drinking water, industrial, and recreational beneficial uses, and to achieve continuous
improvement in the quality of water of the San Francisco Bay-Delta estuary.  The success of the
Water Quality Program, however, will depend upon close coordination with other CALFED
Programs.

Paired with the Watershed Program, the Water Quality Program would improve overall water
quality by reducing the loading of constituents (e.g., heavy metals, pesticides, residues, salts,
selenium, pathogens, suspended sediments, temperatures, bromides, and total organic carbon) that
enter Delta tributaries from point and non-point sources.  Moreover, elements from these two
Programs could reduce adverse concentrations of contaminants contained in receiving waters. 
The long-term impacts of the Watershed Program on water quality are expected to be beneficial. 
By reducing the mass of pollutants reaching the Delta from tributary streams, the program would
improve in-stream water quality and provide benefits to CALFED target species.  In-stream water
quality would be improved in the Sacramento River and San Joaquin River Regions, and the
reduced contaminant load in Delta outflow would benefit species in the Bay Region.

The Water Quality Program would result in general water quality benefits when paired with the
Water Use Efficiency Program.  The Water Use Efficiency Program provides incentives for water
conservation and water recycling.  Water use efficiency could reduce diversions from Delta
channels and subsequently reduce the loads of contaminants returned to the channels thereby
benefitting CALFED target species through reduced entrainment and impingement.  Because one
of the goals of the Water Use Efficiency Program is to focus on achieving benefits related to flow
timing, reduced diversions could aid in the dilution of agricultural tailwater when discharged to a
stream.
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The Water Transfer Program could affect water quality, positively or negatively, depending on the
timing of the water transfer.  Water transfers could change river flows and subsequently, water
temperatures.  In addition, the source of water for a transfer and the timing, magnitude, and
pathway of that transfer could affect species positively or negatively, depending on how that
transfer occurs.  Beneficial water quality impacts from water transfers would occur when the
transfer would decrease concentration of contaminants through increased stream flow or through
the transfer of water from a higher quality source.  Because water transfers have the ability to
positively or negatively affect water quality, analysis of water transfers will be evaluated on a
case-by-case basis.

Improvements to Delta levees, under the Levee System Integrity Program, would result in short-
term adverse effects on water quality during the waterside construction phase of the project. 
Toxic substances contained in old levees or in channel sediments could be released during levee
work or while dredging.  However, levee improvements would likely reduce the risk of failure
during earthquakes and floods or as a result of gradual structural deterioration.  A catastrophic
levee failure could result in rapid sea-water intrusion thus increasing salinity in the Delta.  This in
turn could cause adverse effects to listed species habitats, food base, and behavior.

Surface water storage along with Delta conveyance improvements could adversely effect water
quality by increasing turbidity during the construction phase.  Excess sediment could be
discharged into the various waterways which in turn could cause increased predation on native
species or inhibit their ability to successfully forage.  The storage of water in surface reservoirs
could also adversely affect water quality.  As new reservoirs are constructed, previously dry lands
would become inundated and trace elements, including mercury, could become mobilized and then
released to streams and the Delta.  Water stored on Delta islands could increase Total Organic
Carbon production.  Surface water storage could also adversely affect Delta hydrology. 
Reservoirs typically are use to store water during abundant spring flows for later use in dry
months or years.  Thus, spring flows would be reduced or eliminated compared to unimpaired
flows, and flow during dry periods would be increased.

However, surface storage could also provide environmental benefits if operated during periods of
environmental concern (e.g., during upstream migration periods, when fish are spawning, etc.). 
Surface water storage could increase flexibility to provide for additional fresh-water releases and
Delta inflows that could  improve Delta water quality for ecosystem protection.  These benefits
would be most apparent in dry months and seasons when additional water would be needed to
meet environmental needs, such as attraction flows and reduced in-stream temperatures. 
Upstream storage releases could also augment Delta outflows when needed to control sea-water
intrusion and optimize estuarine conditions for the ecosystem and dependent fish species (as
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indicated by the position of X2).  Because water storage operations would have the ability to
positively or negatively affect water quality, each storage facility must be considered on a case-by-
case basis.

Overall, the Water Quality Program is designed to reduce the discharge to waterways of
contaminants from municipal and industrial wastewater, urban and agricultural runoff, and
drainage from abandoned mines.  This reduction, in the long-term, would improve water quality in
the Bay-Delta system and improve habitat conditions for CALFED target species.

Ecosystem Restoration Program

The ERP is intended to achieve “recovery” or “contribute to recovery” of listed species in the
Bay-Delta watershed through the implementation of restoration actions.  The ERP identifies over
600 programmatic actions addressing several ecosystem elements that will be implemented
throughout the Sacramento-San Joaquin River basin and Bay-Delta.  Thus, fish, wildlife, plants,
and the ecosystems upon which they depend would benefit from implementation of the ERP in a
number of ways.

The ERP would restore and maintain ecological processes and structures that sustain healthy fish,
wildlife, and plant populations.  In conjunction with other programs such as CVPIA AFRP and
the EWA, the ERP would increase the abundance and distribution of desired aquatic species
including, but not limited to, delta smelt, Sacramento splittail, and sturgeon.  In the first stage of
ERP implementation, these aquatic species would begin a trajectory toward recovery from
improved and reestablished ecosystem processes, including streamflow, sediment supply,
floodplain connectivity, stream temperature, and biological productivity.  Restoration of aquatic
areas through setback levees and biologically constructed levee fixes would increase species
habitat, and new fish screens would reduce entrainment losses.  Likewise, the ERP would provide
benefits to terrestrial vegetation and wildlife.  The ERP would result in net increases in area for
target habitat supporting plant and wildlife species, including special-status species.  Measures
would protect natural habitats from future activities and would reconstruct the historical pattern
of habitats in the CALFED Program regions.  Major categories of these actions, organized by
Ecosystem element, and their effects on listed species are identified below.

The MSCS contains a detailed accounting of both the adverse and beneficial effects of ERP
actions on specific species and their habitats.  The effects analysis in the MSCS is incorporated
into this document by reference.
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Water Use Efficiency Program

The Water Use Efficiency Program contains measures designed to manage the use of new and
existing water supplies.  These include measures to: support ongoing urban and agricultural sector
processes for certifying and endorsing local agency implementation of cost-effective efficiency
measures; provide technical and planning assistance to local agencies and districts in developing
and implementing water use efficiency measures; and, institute a competitive grant/loan incentive
program to encourage water use efficiency investments in the urban/industrial and agricultural
sectors.  The four WUE Program areas include Agricultural Water Conservation, Urban Water
Conservation, Water Recycling, and Managed Wetlands.  Important linkages exist between the
WUE Program and other CALFED programs.  Many of these programs, and their effects, are
discussed in detail under the respective portions of this opinion. Conversions of native and
agricultural habitats and related operations either directly or indirectly facilitated by increases in
water supplies made through conservation can include: conversion of native habitats to
agricultural use; conversion of agricultural land to more water intensive purposes; conversion of
agricultural land to urban use; pesticide application and runoff, and contaminant loading; and,
changes in hydrology, water flow timing and structure. These operations have contributed to the
loss, degradation or conversion of listed species habitat such as riparian corridors, annual
grasslands, certain types of agricultural lands, vernal pools, aquatic and coastal habitats.  Most of
the other habitats discussed in this opinion have been impacted by water conservation measures to
some degree.

Direct effects of agricultural water conservation:

Implementation of the WUE Program may include implementing measures on existing agricultural
lands and waterways, such as: lining canals and waterways with concrete or other impermeable
surfaces to prevent or decrease seepage and percolation; constructing covered canals or pipelines
to prevent evaporative losses; control and removal of vegetation in and adjacent to canals and
waterways to decrease loss of water through evapotranspiration; and regrading and leveling of
agricultural lands to improve distribution uniformity of irrigation water.  Listed species such as the
giant garter snake may be killed or injured by heavy equipment during construction activities
necessary to line canals, construct pipelines, mechanically remove vegetation, and grade and level
agricultural lands.  Dewatering during construction results in stranding and mortality of aquatic
species.  Normal behavior patterns will be disrupted by construction activities, impairing breeding,
feeding and sheltering.  Listed species may be displaced into unsuitable habitats and may suffer
increased risk of vehicular mortality, predation, intra- and interspecific competition, disease, and
starvation.
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Methods of decreasing losses of water during conveyance may result in loss of natural habitat
associated with irrigation and drainage canals, including seasonal and permanent wetlands and
riparian vegetation along and adjacent to waterways.  Water use efficiency programs for
agricultural water uses will result in a reduction of agricultural irrigation and drainage water to
support natural habitat areas.  Lining or burying canals and waterways and removing vegetation
along canals and waterways will result in loss and degradation of habitat, loss of protective cover,
foraging areas, retreat sites, and movement corridors.  Loss of cover and habitat along waterways
may disrupt normal movements and present barriers to dispersal.  Increased vegetation control
associated with water use efficiency programs results in increased frequency of disturbance of
listed species and their habitats.  If disturbance frequencies are greater than the recovery rate of
the species and/or its habitat, declines in species numbers, reproduction, and distribution may
occur.  Non-target species, including listed species and their prey, may be killed or injured by use
of herbicides and pesticides.  Increased use of herbicides and pesticides contributes to
bioaccumulation of contaminants throughout the food chain.  Use of herbicides and pesticides will
contaminate wetlands or waterways and may result in impaired reproduction, foraging, and
sheltering, and increased susceptibility to disease and predation.  Grading and leveling of land to
improve distribution uniformity of irrigation water may result in the loss of permanent and
seasonal wetland habitats.

Many species depend to some extent on agricultural lands and the habitat that irrigation and
drainage water provide.  Due to loss of the majority of native wetland habitats in the Sacramento
and San Joaquin Valleys, the federally threatened giant garter snake (Thamnophis gigas) is largely
dependent on habitat associated with agricultural waterways.  Water use efficiency programs
could result in significant loss and degradation of giant garter snake habitat.  Giant garter snakes
use waterways and canals as habitat and as movement corridors but are highly dependent on and
associated with vegetative cover for protection from predation and temperature extremes. 
Agricultural waterways now provide the only movement corridors between some populations of
giant garter snakes, as well as the only movement corridors between protected habitat on state
and federal wildlife refuges.  Loss of habitat along waterways that may result from water use
efficiency programs may lead to fragmentation of giant garter snake habitat, isolation of
populations, loss of genetic exchange between populations, and potentially to local extinctions of
small genetically isolated populations.

Indirect effects of agricultural and urban water conservation:

Agricultural and urban water conservation could indirectly result in conversion of native habitats
to irrigated agriculture, or conversion of agricultural lands or native habitats to urban uses. 
Conversions could be facilitated by:  use of groundwater augmented by conserved water via



113

recharge from the application of conserved water to agricultural land; use of tail water produced
from application of conserved water to agricultural land, and use of recycled water on agricultural
land produced from application of conserved water to municipal and industrial development. 
Loss of upland, riparian and wetland habitats may be expected as a result of conversions made
possible by increased water availability.

Conversion of habitats may result in:  loss of upland refugia near aquatic habitats; altered
migration and dispersal patterns of animals; reduced likelihood of seed dispersal across
agricultural fields; reduced survival in degraded habitats within and around agricultural
operations; reduced water quality; lack of reproductive areas; reduced forage; increased mortality
from operations such as mowing and harvesting; and interference with vital behaviors.  Additional
impacts that will result from conversion to residential use include:  increased direct mortality; 
predation by pets; competitive interactions with domestic animals, and; interruption of vital
behaviors through increased light, noise, and increased contact with humans and domestic
animals.

The conversion of native habitats to agricultural lands indirectly caused by increased water
availability acquired through conservation measures; can increase the acreage of agricultural lands
to which insecticides, herbicides, and rodenticides are applied.  This can adversely affect listed
species by: direct mortality; secondary poisoning of predators and scavengers; degradation of
habitat quality following herbicide application; loss of prey base after pesticide application;
reduced water quality; impacting native habitat through pesticide and herbicide drift; and loss of
pollinators. Conversion of natural habitats and agricultural lands to residential/industrial use will
produce similar effects.  If an increase in available water allows conversion to irrigated agriculture
in areas of poorly drained soils an increase in the effects from agricultural drainwater
contamination may be expected, as described above.

Implementation of water efficiency measures may eventually lead to reduced diversions.  Fish
entrainment may decrease as a result of reduced pumping and diversions.  A net reduced demand
for water could allow more flexibility in timing, such that diversions could be reduced to minimize
entrainment of fish during critical life stages.  Water use efficiency programs could also make
more water available for instream flows, and improve management of water for managed
wetlands.  Reduction in agricultural and urban runoff may improve water quality in the Delta and
its tributaries and subsequently decrease the effects of contaminants on listed species and their
habitats.  Improved water efficiency may also reduce the need for other storage and conveyance
projects, and thereby avoid the potentially large environmental effects of implementing those
programs.
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Site-specific information is needed for future implementation of specific measures under the WUE
Program, so these actions are not covered by this opinion.  However, the following measures are
expected to minimize the effects of the WUE Program:  project level environmental
documentation and review; coordination with the Water Quality Program; coordination with
ecosystem improvements; incorporation of techniques to restore, enhance, and protect ecosystem
values; and implementation of MSCS measures to avoid, minimize, and compensate take of listed
species.  These measures, in addition to implementation and coordination with the ERP are
expected to have a net benefit to ecosystems and listed species.

Water conservation projects could ultimately lead to the listing of species and could reduce the
likelihood of survival and recovery of listed and proposed species. However, this should not be
the case given the assumptions that:  the conservation actions described in the Description of the
Proposed Action will be fully implemented, including, but not limited to, the ERP, the Watershed
Program, and the MSCS; CALFED agencies will request adequate funding for the conservation
programs as necessary to implement this biological opinion; adaptive management will be used to
assess projects and programs and if found to interfere with recovery, the project or program will
be modified or terminated; CALFED agencies will work closely with water users, providing them
with maps of listed species habitats within their Service areas and guiding them through the
consultation process to address site-specific effects; CALFED Agencies will encourage the
completion of HCPs encompassing the affected areas; implementation of, and conformance with,
all recovery plans will be an integral part of all site-specific consultations; the CALFED Agencies
will closely coordinate with the Service during development and implementation of all O&M
Plans and Resource Management Plans; any site-specific effects to listed species will be consulted
upon, as appropriate, following site-specific analysis and prior to the effect, and the Service and
the CALFED Agencies are adequately funded and staffed to complete tiered site-specific
consultations from this opinion and track implementation of conservation actions.

Water Transfer Program

The Water Transfer Program proposes a framework of actions, policies, and processes that,
collectively, will facilitate water transfers and the further development of a Statewide water
transfer market. Water transfers may encourage a more efficient use of water.  For example, a
water transfer based on the temporary fallowing of a particular field may produce revenue that
could be used to improve the irrigation systems on that same field when it is brought back into
production.  The water that is no longer required for irrigation, when the field is fallowed, may be
transferred for beneficial use elsewhere.  Additionally, water transfers can provide benefits to the
ecosystem by establishing a mechanism to 1) move water assets into and out of an EWA, once
created, 2) move water from storage facilities (surface or groundwater) to provide in-stream
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flows for the environment beyond the minimum requirement as well as provide salinity variability
and reduced entrainment and impingement impacts associated with reduced or rescheduled
diversions, and 3) provide water quality benefits by augmenting existing in-stream flows during
agricultural return flow practices.  

However, water transfers can also cause adverse effects to the environment primarily through
changes to riverine flow and export.  If transfers between agricultural and urban uses are timed
differently from “usual” operation or out-of-basin transfers are made, water may not be available
for use by fish and wildlife during key feeding or breeding times.  This could also result in reduced
habitat abundance attributable to reduced flow effects and/or reduced transport and attraction in
response to reduced flow effects.  Increased entrainment attributable to flow effects on species
movement and distribution could also occur.  Ground water transfers, or surface water transfers
based on groundwater substitution, could result in land subsidence, degradation of groundwater
quality, or impacts on vegetation dependent on groundwater.

Decline of habitats and species numbers is expected to continue if water transfers are made
without regard to species needs.  Degradation of listed species habitats and lack of recovery of
affected listed species is expected to result if this consideration is not taken into account..

Poorly-timed water transfers could ultimately lead to the listing of many species and could
reasonably be expected to reduce the likelihood of survival and recovery of listed and proposed
species.  However, this should not be the case given the assumptions that:  the conservation
actions described in the Description of the Proposed Action will be fully implemented,
including, but not limited to, the EWA, the ERP, the Watershed Program, and the MSCS;
agencies will request adequate funding for the conservation programs as necessary to implement
this biological opinion; adaptive management will be used to assess projects and programs and if
found to interfere with recovery, the project or program will be modified or terminated; the
CALFED Agencies will closely coordinate with the Service during water transfer planning, any
site-specific effects to listed species will be consulted upon following site-specific analysis and
prior to the effect.  The magnitude of transfers not addressed in the OCAP review and resulting
from CALFED Program actions will be fully analyzed and addressed under section 7 or section 10
of the ESA, as appropriate.

Watershed Program

The Watershed Program would encompass the entire geographic extent of the CALFED
Program.  Any actions funded or otherwise guided by the Watershed Program through technical
or financial assistance and coordination may impact any of California’s biological communities
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(Table 1).  Actions implemented in association with the Watershed Program has the potential to
affect numerous species of animals and plants throughout the geographic area of the CALFED
Program, including those evaluated under the MSCS.

If implemented correctly, the Watershed Program may result in minimal adverse effects to fish,
wildlife, and plant species.  An effective Watershed Program may ultimately be largely beneficial
to biotic communities throughout the State of California by funding and providing technical
assistance and coordination to promote positive actions and planning efforts within local
watersheds to restore and maintain the health and integrity of ecosystems.  An effective
Watershed Program could minimize habitat fragmentation by supporting carefully designed land-
use planning within watersheds.  High water quality within watersheds could be another beneficial
result of an effective Watershed Program.  Restoration projects funded, or otherwise guided,
through an effective Watershed Program could provide net benefits to local watersheds and their
associated ecosystems.  Habitat connectivity could be restored by restoration efforts throughout a
watershed, thereby reducing habitat fragmentation and improving ecosystem integrity.  An
effective watershed program would be largely beneficial to the environment as a whole, though
some direct adverse effects, however temporary, would likely result with the implementation of
the Watershed Program.  Foraging, reproduction, and dispersal of wildlife species inhabiting local
watersheds could be disrupted by various watershed projects. 

Watershed restoration projects would be largely beneficial in restoring habitat, dispersal corridors,
and overall ecosystem function.  However, direct adverse effects may be a temporary result of
restoration activities.  Foraging, reproduction, and dispersal could be disrupted by temporary
disturbances like excessive noise during restoration activities (e.g., operation of heavy
equipment), alteration of streambed, bank, and floodplain habitat to facilitate restoration, and
frequent visual, auditory, and physical disturbances caused by vehicular and human traffic to,
from, around, and within restoration areas.  Individual species may be harmed or killed by the
same disturbances mentioned previously.

Restoration projects within stream channels and adjacent corridors may temporarily result in
increased inputs of sediments due to earth moving activities associated with restoration efforts. 
Aquatic or semi-aquatic species inhabiting stream reaches where sediment loads are increased may
experience reproductive failure; siltation/sedimentation could lead to mortality of eggs/larvae of
certain species (e.g., California red-legged frog, foothill yellow-legged frog, salmonid fishes,
aquatic invertebrates) through suffocation.  

Any temporary increases in sediment loads below restoration areas where earth moving activity
has occurred may also reduce populations of organisms at the base of the food web, thereby
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affecting food availability for primary and higher order consumers utilizing the stream and
associated riparian corridor.  A reduced availability of food locally may adversely affect the
overall fitness of fish and wildlife species, if only temporarily.

Water Management Strategy

Storage

CALFED is currently considering twelve separate surface water storage projects.  These actions,
especially new surface storage reservoirs, would result in losses of various habitat types.  Habitat
loss, alteration, and fragmentation caused by surface storage actions throughout the geographic
area of the CALFED Program would likely adversely affect species of animals and plants,
including those evaluated under the MSCS.

New reservoirs would transform biotic communities within watersheds, both downstream and
upstream of dams.  Streams that were once naturally/historically intermittent (dry for part of the
year) are converted to perennial streams below dams which eliminates species adapted to an
intermittent hydrological regime.  New reservoirs also typically introduce both native and non-
native species into watersheds where they did not occur previously.  Introductions of non-native
species (e.g., bullfrogs, centrarchid fishes, ictalurid fishes, salmonid fishes) can have catastrophic
effects on local populations of native species due to competition, predation, or introduced
diseases.  

Expanding the capacity of existing reservoirs results in additional loss of natural habitat upstream
of dams, increases fragmentation of habitat, and increases the extent of  impassable barriers to
movement and dispersal of native land-dwelling species not capable of flight.  Even species
capable of swimming (e.g., many invertebrates, reptiles, amphibians, and some mammals) are
usually incapable of crossing large bodies of water (i.e., reservoirs).  The presence of non-native
predators found in most, if not all, reservoirs only adds to the effectiveness of reservoirs as
barriers to movement and dispersal.  Ultimately, habitat fragmentation and the introduction of
non-native species can create barriers to gene flow which can threaten the long-term viability of
local populations of native species of both animals and plants.

New reservoirs, and at least some reservoir enlargements, would be accompanied by the
installation of conveyance conduits to facilitate water transfers.  The construction of conveyance
structures would lead to additional losses, alterations, and fragmentation of habitat.  Conveyance
structures, particularly open-water canals, constitute impassable barriers to movement and
dispersal for the vast majority of species incapable of flight.  The potential effects of conveyance
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structures are discussed in the effects section addressing the Conveyance element of the CALFED
Program.

Ultimately, new and expanded surface water storage facilities could result in significant increases
in both the rate and extent of growth/development throughout localities/regions benefitting from
an effective increase in water supply. 

In addition, reoperation of existing hydropower facilities for the primary purpose of water supply
could result in changes in the timing and magnitude of flows downstream of the facilities.  Thus,
effects associated with new or expanded surface reservoirs also apply to these facilities.  In
addition, effects associated with any changed service areas may include land conversions (as
described earlier in the document), including in modifications to the area of origin.  

Specific effects of five of the twelve actions currently under consideration by CALFED Agencies,
Los Vaqueros Reservoir Enlargement, Shasta Reservoir Enlargement, Millerton Reservoir
Enlargement, Sites Reservoir, and Delta Wetlands (new reservoirs), are discussed qualitatively
below.  Because project-specific information is unavailable to quantitatively evaluate the effects of
these actions, project-specific section 7 consultation is required for all storage projects and their
associated effects.

A) Los Vaqueros Reservoir Enlargement (Contra Costa County)

Los Vaqueros Reservoir, an off-stream reservoir with a storage capacity of 100 TAF, may be
enlarged by up to 400 TAF.  An expanded Los Vaqueros Reservoir could result in the loss of as
much as 3,340 acres of grasslands, woodlands, and riparian habitat, including mitigation land
associated with the reservoir which was established to minimize adverse effects to the California
red-legged frog (Rana aurora draytonii), San Joaquin kit fox (Volpes macrotis mutica), and
Alameda whipsnake (Masticophis lateralis euryxanthus).  The potential effects of expansion of
Los Vaqueros Reservoir are currently being evaluated.  Concerns regarding expansion of this
reservoir include:  (a) expansion could threaten the viability of the local population of California
red-legged frogs that depend on the mitigation area and remaining habitat around the reservoir for
survival; (b)  viability of San Joaquin kit foxes (Vulpes macrotis mutica) could also be threatened
by an expanded Los Vaqueros Reservoir due to additional habitat loss and fragmentation, and
potential elimination of a corridor between the northern and southern kit fox range; (c)
enlargement of Los Vaqueros could result in impacts to other species as well, including those
evaluated under the MSCS [e.g., California tiger salamander (Ambystoma tigrinum
californiense)].



119

An enlargement of Los Vaqueros Reservoir may be followed by proposals for interconnections
(conveyances) between Los Vaqueros and Mokelumne River, Hetch Hetchy Reservoir, or South
Bay Aqueducts to store and distribute water from a variety of sources throughout the Bay Area. 
Reservoir interconnections would require new conveyance structures, which would result in
multiple effects along and adjacent to conveyance corridors.  As described above, installation of
conveyance structures leads to loss, alteration, and fragmentation of all habitats traversed by the 
conveyance structures.  Conveyance structures can be impassable barriers to movement and
dispersal of both plant and animal species, including threatened and endangered species and those
evaluated under the MSCS [e.g., San Joaquin kit fox and Alameda].  Ultimately, barriers to
dispersal can inhibit gene flow within and between populations of plants and animals, which can
be detrimental to the long-term viability of affected populations.

B) Shasta Reservoir Enlargement (Shasta County)

By raising Shasta Dam by as much as 6.5 feet in elevation (an approximate 300 TAF increase in
storage capacity), at least 2,000 acres of habitat would be lost due to inundation.  A portion of the
McCloud River (protected under California State law) would be lost.  All species inhabiting the
2,000 acres of habitat would be displaced, thereby intensifying inter-specific and intra-specific
competition for resources locally.  Mountain yellow-legged frogs (Rana boylii), and possibly
tailed frogs (Ascaphus truei) could be directly affected due to habitat loss.  Frogs upstream of the
expanded reservoir could be adversely affected by non-native species (e.g., bullfrogs).  Other
animal and plant species may also be adversely affected by an enlarged reservoir due to habitat
loss and fragmentation.  Any enlargement of Shasta Reservoir would likely reduce the abundance
and distribution of the Shasta sideband snail (Monadenia troglodytes), Shasta clarkia (Clarkia
borealis spp. arida), and Shasta snow-wreath (Neviusia cliftonii).

When used to augment flows in the lower Sacramento River in the appropriate seasons, water
stored in Shasta Reservoir may benefit aquatic species downstream (e.g., threatened and
endangered fishes).  An expanded Shasta Reservoir could also provide additional water for such
environmental purposes.

C) Millerton Reservoir Enlargement

Millerton Reservoir, located on the San Joaquin River near Fresno, California, may be enlarged to
a capacity of 1,240 TAF.  An enlarged Millerton Reservoir may improve water-supply reliability
and enhance flexibility to maintain instream flows and water quality in the San Joaquin River
downstream of Friant Dam.  The proposed enlargement may also improve the ability to manage
San Joaquin Valley conjunctive use operations, regional water transfers, and flood control. 
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Approximately 3,500 acres of natural habitat would be lost as a result of reservoir enlargement. 
Numerous plant and animal species could be affected by an enlargement of Millerton Reservoir,
including those evaluated under the MSCS.

D) Sites Reservoir

The establishment of the proposed Sites Reservoir, a new off-stream storage reservoir with a
proposed storage capacity of 1.8 MAF, would result in the loss of at least 900 acres of oak-
woodland and 70 acres of potential habitat for federally listed vernal pool crustaceans [i.e., vernal
pool fairy shrimp (Branchinecta lynchi), vernal pool tadpole shrimp (Lepidurus packardi)].  In
addition to impacts to vernal pool crustaceans, Sites Reservoir may negatively affect other species
of animals and plants, including those evaluated under the MSCS [e.g., California Red-legged
frog (Rana aurora draytonii), western spade-foot toad (Schaphiopus hammondii), California
tiger salamander (Ambystoma tigrinum califoriense), and adobe lily (Fritillaria pluriflora)].

As stated above, new reservoirs can completely transform biotic communities within watersheds,
both below and above dams.  Streams that were once naturally/historically intermittent (dry for
part of the year) are typically converted to perennial streams below dams (through surface or
ground water input) which eliminates species adapted to an intermittent hydrological regime. 
New reservoirs also can introduce both native and non-native species into watersheds where they
did not occur previously.  Introductions of non-native species (e.g., bullfrogs, centrarchid fishes,
ictalurid fishes, salmonid fishes) can have catastrophic effects on local populations of native
species due to competition, predation, or introduced diseases.

The seven remaining off-stream reservoirs being considered have been deferred, but may be
revisited in the future, beyond Stage 1 of the CALFED Program.  Montgomery Reservoir will be
evaluated as an off-stream reservoir alternative to the proposed Millerton Reservoir enlargement. 
Schoenfield and Thomes-Newville Reservoirs, and the proposed Colusa Reservoir Complex could
be evaluated later as an alternatives to the proposed Sites Reservoir.  Currently, information is
inadequate at this time to conduct any meaningful analyses of effects for any of the deferred
reservoir projects mentioned above.  However, the general effects for new surface reservoirs
described above would be expected to result from any of these projects, should they be
implemented in the future.  Although the proposed Ingram Canyon Reservoir is to be deferred as
well, an initial effects analysis specific to the proposed Ingram Canyon Reservoir is provided
below.

Although deferred from Stage 1 of the CALFED Program, CALFED Agencies are conducting
estimates of costs, benefits, and impacts of the proposed Ingram Canyon Reservoir.  This new
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reservoir, if approved, would be located south of the Delta in Ingram Canyon, Stanislaus County
(approximately two miles west of the California Aqueduct and 32 miles south of Banks Pumping
Plant).  The proposed Ingram Canyon Reservoir would have a holding capacity of 820 TAF, and
would function similarly to the existing San Luis Reservoir to add flexibility to Delta export
operations under optimal biological and water quality conditions.

At least 3,500 acres of grassland, oak savanna, oak woodland, and chaparral habitat would be
lost.  In addition, at least 5 miles of intermittent stream would be lost due to inundation.  All
species of plants and animals living within the 3,500 acres to be inundated and intermittent stream
would be adversely impacted by the proposed Ingram Canyon Reservoir, including those species
evaluated under the MSCS [e.g., California red-legged frog, California tiger salamander, western
spadefoot toad (Scaphiopus hammondii)].  The long-term viability of the San Joaquin kit fox
could be threatened by the proposed reservoir through direct habitat loss, habitat fragmentation,
and by the occlusion of an essential dispersal corridor maintaining gene flow between fox
populations to the north and south of the proposed reservoir site.

F) Delta Wetlands

The Delta Wetlands proposal consists of converting two Delta islands comprising 11,000 acres,
Webb Tract and Bacon Island, into surface storage facilities (reservoirs) and restoring two islands,
Bouldin Island and Holland Tract, comprising roughly 9,000 acres to natural habitat.  Together
the two new reservoirs would provide approximately 250 TAF of water storage capacity.  These
new reservoirs are expected to improve flexibility in managing Delta fishes and water quality
problems.  Any modifications to the project description for this facility as described in our current
biological opinion (File 1-1-97-F-76, May 6, 1997) would require revised consultation under
section 7 of the ESA.

Restoring 9,000 acres across two Delta islands to natural habitat would likely benefit some plant
and animal species living in the Delta that require natural riparian woodland and other natural
habitat types for survival.  The proposed reservoirs may provide habitat for migrating and some
resident waterfowl.

However, the potential quality of water stored over peat soils underlying Delta islands has not
been evaluated sufficiently.  Conditions may arise in the proposed reservoirs, once constructed
and filled, where microbial decomposition of the peat soils comprising the reservoir bottoms could
result in highly nutrient-rich reservoir water.  This nutrient rich water would not be appropriate
for municipal uses.  Furthermore, such nutrient rich water may be potentially detrimental if used
to supplement Delta flows, since nutrient rich water could significantly increase the biological
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oxygen demand where added to the Delta, thereby resulting in anoxic conditions within the water
column.  Anoxia within the water column can adversely affect and kill any aquatic organisms
which respire aerobically.

G) Groundwater Conjunctive Use and Groundwater Storage

The CALFED Program has currently identified/proposed a target groundwater storage capacity
of 500 TAF to one MAF south of the Delta to be implemented during Stage 1.  The CALFED is
currently evaluating the potential of groundwater conjunctive use/groundwater banking projects
in all major groundwater basins within the CALFED solution area.  Although the proposed
groundwater conjunctive use/storage program has the potential to impart beneficial effects on the
environment and plant and animal species within the geographic area of the CALFED Program,
adverse effects also may occur.

Groundwater aquifers have the potential to be augmented with out-of-basin water with likely
effects occurring within the watershed of origin.  Donor streams may experience reduced flows
due to water being siphoned off to distant aquifers in other watersheds.  Reduced flows in streams
can have effects on water quality, water temperature, riparian vegetation, and instream habitat. 
All species of plants and animals that utilize the affected riparian corridor for all or part of their
lives may be adversely impacted by reduced stream flows.  In addition, diverting water from a
donor stream/watershed results in a net loss of water from the local watershed and groundwater
aquifer.  This net loss of water must be replaced by precipitation and, potentially, acquisition of
water from distant donor streams/watersheds/aquifers.

Conveyance

The CALFED Program strategy is to develop a through-Delta conveyance alternative based on
existing Delta configuration with some modifications, evaluate its effectiveness, and add
additional conveyance and/or water management actions if necessary.  The modifications to the
existing Delta configuration will occur in both the south and north Delta.  Specific effects of the
through-Delta conveyance alternative under consideration by CALFED Agencies, is discussed
qualitatively in the following sections.  Because project-specific information is unavailable to
quantitatively evaluate the effects of these actions, project-specific section 7 consultation is
required for all CALFED conveyance projects and their associated effects.

The south Delta improvements proposed as part of the “Conveyance Program”, excluding the
ecosystem restoration components, have been considered in previous biological opinions by the
Service (1-1-96-F-53 and 1-1-97-F-184).  The draft biological opinion issued by the Service
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concluded that the previously proposed Interim South Delta Program would jeopardize the
continued existence of the delta smelt and the Sacramento splittail and destroy or adversely
modify delta smelt critical habitat.  The determination was based upon the project as it was
described, and was as follows.

The Service reached the conclusion that reproduction, numbers, and distribution of listed species
would be adversely affected by:  increasing entrainment of all life stages of listed fish species
through un-screened agricultural diversions in the south Delta and through the currently
unscreened or newly constructed unscreened intake structures at Clifton Court Forebay as
maximum pumping rates in the south Delta are incrementally increased from current limits up to
8,500 cfs initially, and ultimately up to 10,300 cfs; flows toward the south Delta are facilitated
through the dredging of Old River to increase its cross-section; and inflow into Clifton Court
Forebay is increased.  These actions have the effect of increasing the indirect effects of predation
upon completion of the new intake structure; and decreasing spawning and rearing habitat as
construction modifies the Delta.

The Service reached the conclusion that implementation of approved recovery plan tasks aimed at
enhancing aquatic habitat, reducing entrainment losses at water diversions, reducing in-channel
dredging, reducing contaminant loading, reducing the effects of introduced species, and reducing
the use of traditional levee maintenance practices would be precluded.

The Service reached the conclusion that the constituent elements of delta smelt critical habitat
would be adversely modified or destroyed by:  adversely affecting over five miles of the physical
habitat essential to the species, increasing contaminant loading in Old River through dredging,
modifying Delta hydrology and river flow, increasing water velocities, modifying salinities in the
form of incremental upstream shifts in X2 placement, and indirectly affecting water quality in the
San Joaquin River.  These modifications to the constituent elements of delta smelt critical habitat
would adversely affect adult migration and spawning, larval and juvenile transport, and rearing. 

After these biological opinions were drafted, the CALFED Agencies defined actions that could be
taken to improve overall ecosystem health in the south Delta while allowing south Delta facility
improvements to move forward.  This resulted in a series of proposed actions to improve and
elevate the environmental baseline for listed species and move them toward recovery.

These proposed actions include: 1) regional ERP actions, 2) consolidation and screening of
agricultural diversions, 3) implementation of the VAMP with subsequent export and flow targets,
4) construction and evaluation of a 500 cubic feet per second (cfs) test facility at the Tracy
Pumping Plant to develop best available technology for fish screening and salvage for the intakes
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to the SWP and CVP export facilities, 5) construction of a new screened intake for Clifton Court
Forebay for the full export capacity of the SWP (10,300 cfs), 6) evaluation of the need to retain a
separate CVP intake facility with interties to the SWP or to consolidate with the SWP facility, 
7) increase SWP pumping by 500 cfs from July through September so exports could be reduced 
during the preceding February through June period, 8) formation of a Barrier Operations
Coordination Team to operate the barriers, 9) implementation of mitigation actions to off-set the
direct and indirect project effects, and 10) implementation of the Environmental Water Account.

The proposed North Delta Improvements are designed to address flood control, water quality,
fish, and water supply reliability.  Actions include modification of the Delta Cross Channel gates,
channel dredging and/or setback levees in the Mokelumne River, and the creation of additional
floodplain, wildlife, and fish habitat.  Under the Preferred Program, north Delta improvements
also include the study and evaluation of a screened diversion facility on the Sacramento River with
a range of diversion capacities up to 4,000 cfs.  This diversion facility between the Sacramento
and Mokelumne rivers would likely include a fish screen, pumps, and facilities for upstream fish
passage.

Under the Preferred Program Alternative, the DCC may be closed from September through July
and possibly all months, which could increase delta smelt and splittail survival during January
through July compared to DCC operation at the present.  However, the additional closure of the
DCC relative to present operation may increase the frequency and magnitude of net reverse flow
conditions in the lower San Joaquin River.

Construction and operation of a screened diversion facility on the Sacramento River may be
pursued during Stage 1 if the evaluations demonstrate that this facility is necessary to address
drinking water quality concerns and it can be constructed without adversely affecting fish
populations.  The fish screens would be designed to prevent adult fish from leaving the
Sacramento River and entering the new channel with the flow diverted into the Mokelumne River. 
Although the fish screen facility would mitigate potential entrainment impacts, other potential
adverse effects would have to be addressed prior to constructing this diversion.  Existing
relationships indicate that reduced flow in the Sacramento River (from flow exiting through the
diversion) would cause an increase in the proportion of flow entering Georgiana Slough.  USFWS
studies indicate that the survival of fish following the Sacramento River route toward Rio Vista
may be several times higher than survival of fish entering the DCC and Georgiana Slough.  The
actual magnitude of survival, however, is uncertain and depends on other factors, including water
temperature and flow or salinity. In addition, abrasion, increased predation, impingement on fish
screens or other diversion structures, stress from being handled, and movement to inappropriate
habitat would reduce the survival of fish contacting the fish screens.
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The diversion of additional Sacramento River water into the Mokelumne River channels and the
central Delta would increase the frequency and magnitude of natural channel net flow direction in
the Lower San Joaquin River, but reduce the magnitude of natural net channel flow in the
Sacramento River below the diversion, primarily during February to June. Natural net flow
conditions in the Lower San Joaquin River channel could increase productivity, enhance species
movement, and reduce entrainment in Delta diversions.  The effects of reduced flow in the
Sacramento River below the diversion could adversely affect habitat

Dredging to enlarge the Mokelumne River would increase the channel depth and further alter the
natural structural features. In the short term, dredging would remove benthic communities and
mobilize fine sediments. Maintenance dredging may be required over the long term, resulting in
periodic short-term impacts. Dredging also may cause levee instability, which could require
additional revetment and levee maintenance activities.  Impacts to native fish may be avoided or
minimized through the use of accepted construction time windows and best management practices
(see Levee System Integrity Program).  These activities would require further consultation with
appropriate fishery agencies.  If channel enlargement is the result of setting back existing levees,
fish habitat would potentially be increased.  Installation of setback levees will be completed in
coordination with the ERP (see Summary of Key Planned Actions and Ecosystem Restoration
Program).

Implementing operational changes to the Delta Cross Channel has the potential to benefit native
fish migration by keeping species in the main stem Sacramento River thus allowing them to reach
preferred habitat areas.  Resolving local flood concerns through levee setbacks has the potential to
create additional riparian habitats and tidal wetlands thus allowing increased spawning, rearing
and refugia habitats for target species.  Improving existing levees and dredging channels in the
north Delta, especially the channels of the lower Mokelumne River system, may also increase
essential species habitat if soft fixes are used and work is performed within specified work
windows.

Through increase in conveyance capability and modification of Delta hydrodynamics, decline of
habitats and species numbers is expected to continue if north and south Delta improvements are
made without regard to species needs.  Degradation of listed species habitats and lack of recovery
of affected listed species is expected to result if this consideration is not taken into account.

North and south Delta facility improvements examined in isolation could reasonably be expected
to reduce the likelihood of survival and recovery of listed and proposed species.  However, this
should not be the case given the assumptions that:  the conservation actions described in the
Description of Proposed Actions will be fully implemented, including, but not limited to, the ERP,
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the EWA, the Watershed Program, and the MSCS; CALFED Agencies will receive adequate
funding for the conservation programs as necessary to implement this biological opinion; adaptive
management will be used to assess projects and programs and if found to interfere with recovery,
the project or program will be modified or terminated; the CALFED Agencies will closely
coordinate with the Service during water transfers; and, project-specific effects to listed species
will be consulted upon following project-specific analysis and prior to the effect.

Additionally, the U.S. Fish and Wildlife Service assumes that the beneficial environmental actions
will be implemented ahead of the south Delta facility improvements.  The milestones included
within this document are integral to successful implementation of beneficial actions.  The Service
understands that not all beneficial environmental actions will be implemented prior to all facility
actions coming on line, but assumes that enough beneficial environmental actions will be
implemented to raise the environmental baseline before facility actions become operational.

Environmental Water Account

The EWA is designed to provide fishery benefits without additional adverse effects on water
deliveries to south-of-Delta contractors.  The EWA supplements the existing environmental
baseline (1995 Water Quality Control Plan; biological opinions for delta smelt, splittail, and
winter-run chinook salmon, CVPIA sources of water including 800,000 acre-feet of (b)(2)).  It
can augment instream flows, delta outflows and hydrodynamics, and export curtailments to
enhance environmental conditions or reduce take at key times of fishery concern.  Benefits would
be provided to all anadromous and native fishes which use the Delta and its watershed.

Part of the purpose of the EWA is to provide export reductions which would (a) reduce take or
enhance environmental conditions,  (b) minimize adverse effects of project operations at the State
and Federal export facilities, and (c) enhance conditions for fish. The EWA provides an alternative
to prescriptive standards that would be applied during periods of exceeding incidental take.  The
ability of the EWA to provide for additional fishery benefits over the pre-CALFED Program
environmental baseline will depend upon the degree to which it must be used to reduce take. 
Implementation of the EWA will provide a benefit to fish.  Tier 3 assets are assumed to be
available and will be obtained to reduce take for fish when needed and as described below.

The EWA works on a principle of “no harm” to south of Delta deliveries, which means that the
EWA essentially changes the timing of exports but does not change the overall magnitude or
timing of deliveries.
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The EWA is currently designed to be implemented for four years.  The program may be continued
if the benefits for fish occur and an evaluation of the sufficiency of assets is determined to be 
adequate.  If new water storage and conveyance projects come online, additional fishery impacts
are likely to occur through modification of the timing and quantities of water passing through the
Delta watershed.  To offset potential impacts and to provide for recovery of fish populations,
additional operational rules will need to be developed which would allow for protection of fish. 
These operational rules may include either (a) new standards which limit the timing and magnitude
of exports and water supply releases at key periods of concern for fish, (b) new sharing formulae
to increase EWA assets, which would allow the EWA to offset impacts and implement restoration
actions, or (c) a combination of the two.

If the EWA is not fully implemented, project operations will return to the regulatory baseline.  In
addition, the following clarifications are set forth:  1) CVP/SWP will implement both the flow and
export provisions of either VAMP or, in the absence of VAMP, the flows and export curtailments
in the 1995 biological opinion on OCAP;  2) if or when the yellow light level in the incidental take
statement is reached, as identified in the1995 OCAP biological opinion, the CVP/SWP will
immediately reinitiate consultation and implement actions to reduce the amount or extent of take
and reduce the indirect effects of project operations on fish as deemed necessary by the fishery
resource agencies;  3) all new projects which may affect the environmental baseline identified in
this opinion and the 1995 OCAP opinion will be subject to section 7 consultation to avoid and/or
minimize the affects of those actions;  and 4) other necessary regulatory provisions which may be
required to meet the needs of listed species.
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Science Program

The Science Program will largely benefit listed species through implementation of the CMARP. 
CMARP will support monitoring and research presently not available for many species and their
habitats, and will monitor implementation and progress of other CALFED Programs.  Through
monitoring, research, and assessment of species and program implementation, CMARP is
expected to contribute information and recommendations to CALFED Agencies and stakeholders
in support of the adaptive management process.  Information developed by the Science Program
will contribute to the recovery of listed and proposed species.  

The Science Program is likely to result in capture, harassment, injury, death, and collection of
listed species.  These effects will occur during monitoring as part of implementing other CALFED
Programs, during baseline monitoring of species populations, and as a part of conducting research
projects.  The potential effects of Science Program activities will be avoided and minimized by
authorizing only qualified biologists to capture and handle listed species while conducting
monitoring and research.  To achieve this, these activities will be authorized only through the
Section 10(a)(1)(A) Recovery Permitting process, or through subsequent, tiered, section 7
biological opinions, which will incorporate the same standards as the Recovery Permitting
process.

Multi-Species Conservation Strategy

The MSCS encompasses all CALFED Program elements and strategies and is the guiding
document for species conservation throughout Phase III.  Its implementation is expected to
greatly benefit listed, proposed, and other species.  In the MSCS, delta smelt, Sacramento
splittail, Lange’s metalmark, valley elderberry longhorn beetle, Suisun thistle, soft bird’s-beak,
Contra Costa wallflower, and Antioch Dunes evening-primrose have been assigned the
conservation goal of recovery (“R”); and the San Joaquin Valley woodrat, riparian brush rabbit,
salt marsh harvest mouse, California clapper rail, least Bell’s vireo, giant garter snake, Delta green
ground beetle, and western yellow-billed cuckoo, have been assigned the conservation goal,
“contribute to recovery (“r”).  The MSCS also describes how goals will be achieved through
species prescriptions, which describe the future expected changes in evaluated species’ habitats
and populations with full implementation of the CALFED Program.  If evaluated species
prescriptions are achieved, CALFED Program goals for evaluated species will have been met. 
The CALFED Program is expected to undertake all or most of the actions necessary to recover
delta smelt, Sacramento splittail, Lange’s metalmark, valley elderberry longhorn beetle, Suisun
thistle, soft bird’s-beak, Contra Costa wallflower, and Antioch Dunes evening-primrose.  The
CALFED Program is expected to undertake all or most of the actions in the MSCS focus area
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necessary to contribute to the recovery of San Joaquin Valley woodrat, riparian brush rabbit, salt
marsh harvest mouse, California clapper rail, least Bell’s vireo, giant garter snake, Delta green
ground beetle, and western yellow-billed cuckoo.  For other listed and proposed species, the
CALFED Program is expected to avoid, minimize, and compensate for the adverse effects of its
actions.

The MSCS contains two types of conservation measures: (1) measures to avoid, minimize, and
compensate for the adverse effects to evaluated species caused by individual CALFED Program
actions, and (2) measures to enhance evaluated species that are not directly linked to CALFED’s
adverse effects, are consistent with the ERP, and may be milestones.  Both types of measures will
be implemented through the use of ASIPs that will be developed for specific CALFED Program
actions or bundles of actions.  The MSCS also allows for additional, project-specific conservation
measures to be included in ASIPs.  Thus, the MSCS will contribute to avoiding, minimizing, and
compensating for adverse impacts to listed and proposed species associated with other CALFED
Programs.

Implementation of the MSCS could adversely impact listed species through implementation of
conservation requirements.  Habitat disturbance and conversion could occur during ecosystem
restoration actions (e.g., construction of tidal channels in existing tidal marshes, or conversion of
diked, marshes to tidal marsh may temporarily impact salt marsh harvest mice but is ultimately
expected to lead to recovery).  In addition, individual animals could be harassed during
construction, implementation of minimization measures such as capture and relocation of
individuals, and capture and handling during monitoring.  These types of effects will be avoided
and minimized by incorporating measures in the MSCS into ASIPs developed to implement
conservation actions.  

Implementation Plan

Cumulative Effects

Cumulative effects are those effects of future State, local, or private actions on endangered and
threatened species or critical habitat that are reasonably certain to occur in the action area
considered in this biological opinion.  Future Federal actions that are unrelated to the proposed
action (e.g., non-CALFED Agency projects such as Corps flood control projects, and USFS or
BLM actions) are not considered in this section because they require separate consultation
pursuant to section 7 of the ESA.  
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Numerous non-Federal actions continue to eliminate habitat for listed and proposed threatened
and endangered species in the Central Valley and Delta.  Habitat loss and degradation affecting
both animals and plants continues as a result of urbanization, oil and gas development, road and
utility right-of-way management, flood control projects, overgrazing by livestock, and continuing
agricultural expansion.  Listed and proposed animal species are also affected by poisoning,
shooting, increased predation associated with human development, and reduction of food
resources.  Continued growth and development are also likely effects.  Cumulative effects
associated with continued growth and development will likely adversely affect federally listed
threatened and endangered species throughout the State of California.

In this section, a general description of the adverse impacts to habitats described in the
Environmental Baseline section of this opinion are characterized.  The habitat sections that follow
describe in more detail how activities and events, many of which constitute non-Federal actions,
are impacting listed species.

Cumulative Effects to Habitats

Delta Aquatic Habitats

Delta fishes continue to be adversely affected by entrainment, upstream or reverse flows of waters
in the Delta and San Joaquin River, destruction of spawning and refugial areas, change in the
hydrologic patterns in Delta waterways, and constriction of low salinity habitat to deep-water
river channels of the interior Delta (Moyle et al. 1992).  Reduced or reversed flows due to
pumping can confuse migrating fishes and lengthen out-migration periods.  Pumping activities can
concentrate Delta fishes and their predators in small areas where predation risk is increased.  Fish
can be killed by impingement on screening facilities at high flow rates, entrained through pumping
plants, and diverted into unsuitable habitat.  Reduction in food supply due to water diversions can
also cause increased mortality.  Water diversions contributing to these cumulative effects include
intakes serving non-Federal pumping plants, municipal and industrial uses, water for power plants,
and numerous small, private agricultural lands and duck clubs in the Delta, upstream of the Delta,
and in Suisun Bay.  Levee maintenance disturbs spawning and rearing habitat, and re-suspends
contaminants into these waters.

Cumulative effects on the delta smelt and Sacramento splittail include any continuing or future
non-Federal diversions of water that may entrain adult or larval fish or that may decrease outflows
incrementally, thus shifting the position of these fish species preferred habitat upstream. Water
diversions through intakes serving numerous small, private agricultural lands and duck clubs in the
Delta, upstream of the Delta, and in Suisun Bay contribute to these cumulative effects.  These
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diversions also include municipal and industrial uses, as well as providing water for power plants. 
Delta smelt adults seek shallow, tidally influenced, fresh water (i.e., less than 2 ppt salinity)
backwater sloughs and edgewaters for spawning.  To assure egg hatching and larval viability,
spawning areas also must provide suitable water quality (i.e., low concentrations of contaminants)
and substrates for egg attachment (e.g., submerged tree roots, branches, emergent vegetation). 
Levee maintenance disturbs spawning and rearing habitat, and re-suspends contaminants into
these waters.

The introduction and spread of non-native species may occur when the levees are breached or
when separate creeks or river systems are reconnected.  Several non-native species may adversely
affect the delta smelt and splittail, including the Asian clam and three non-native species of
euryhaline copepods.  The Asian clam could potentially play an important role in affecting
phytoplankton population dynamics.  The non-native copepods may displace native species and at
least one species of copepod (Sinocalanus doerri) is difficult for larval fishes to catch because of
its fast swimming and effective escape response.  Reduced feeding efficiency and ingestion rates
weaken and slow the growth of young fish and make them more vulnerable to starvation and
predation.

Other cumulative effects include:  wave action in channels caused by boats that can degrade
riparian and wetland habitat and erode banks; the dumping of domestic and industrial garbage,
presenting hazards to the fish because they could become trapped in the debris, injure themselves,
or ingest the debris; reduction of habitat, and introduction of pesticides and herbicides from the
construction and operation of new and existing golf courses; oil and gas development and
production remove habitat and may introduce pollutants into the Napa River; agricultural uses
protected by levees reduce riparian and wetland habitats; residential or agricultural land use can
fragment and reduce wildlife habitat and corridors; unscreened agricultural diversions throughout
the delta divert all life stages of fish (Service 1996); and grazing activities may degrade or reduce
suitable habitat.

Additional cumulative effects result from the impacts of point and non-point source chemical
contaminant discharges.  These contaminants include selenium and numerous pesticides and
herbicides associated with discharges related to agricultural and urban activities.  Implicated as
potential sources of mortality for delta smelt and Sacramento splittail, these contaminants may
adversely affect delta smelt and Sacramento splittail reproductive success and survival rates.
Spawning habitat may also be affected if submersed aquatic plants used as substrates for egg
attachment are lost due to toxic substances.
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Salt Marsh Habitats

Pollution, over-exploitation of commercial fisheries, water diversions, and introduction of
numerous non-native species continue to affect the ecology of San Francisco Bay tidal marshes. 
A number of factors influencing the remaining tidal marshes limit their habitat value.  Much of the
East Bay shoreline from San Leandro to Calaveras Point is rapidly eroding.  Many marshes
around South San Francisco Bay are undergoing vegetational changes because of land subsidence
caused by groundwater pumping.  In addition, an estimated 600 acres of former salt marsh along
Coyote Creek, Alviso Slough, and Guadalupe Slough are currently dominated by fresh- and
brackish-water vegetation due to continuing freshwater discharge from South Bay wastewater
facilities and are thus of lower quality for California clapper rails and salt marsh harvest mice.  In
San Pablo and Suisun Bays, the average salinities are increased by upstream diversions by
CALFED and DWR water projects.  Intertidal and riparian marsh habitats used by species such as
the California clapper rail, salt marsh harvest mouse, and Suisun thistle may be degraded or
destroyed by a variety of development and maintenance activities conducted by private
organizations, state agencies, or local governments.  

Riparian Habitats

Factors contributing to the loss of riparian forest include:  (1) continued conversion of non-
irrigated land to agriculture; (2) levee construction and maintenance; (3) bank erosion; (4) grazing
by livestock; (5) use of riprap for bank protection; (6) groundwater extraction; (7) flow
regulation; and (8) the continuing development of land along the riparian corridor.  Dams flood
riparian vegetation in their impoundments and degrade it downstream by altering flows and
geomorphic processes.  Flood control interferes with natural processes that affect riparian forest
regeneration.  Controlled water release from dams reduces mid-successional habitat (dominated
by brush and young to middle-aged trees).  Unusually heavy or extended flooding of remnant
riparian habitats can be detrimental to some terrestrial endangered species (e.g., riparian brush
rabbits could drown or be isolated in small upland refugia where they would be more vulnerable
to predation; giant garter snakes dormant in burrows could drown or be forced to seek new
hibernacula).

Freshwater Wetland Habitats

These wetlands continue to be drained for agricultural and urban use.  Some wetlands may also be
inundated by reservoirs and converted to open water habitat.  Conversion of natural habitats to
agricultural and urban uses results in loss of marshes, sloughs, ponds, and small streams.  Many of
the remaining wetlands may be converted from seasonally to permanently inundated systems. 
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Habitat value of some man-made wetlands (rice fields, canals, reservoirs) is adversely affected by
maintenance activities, pesticide use, and contaminant loading.

Vernal Pools

Activities that contribute to vernal pool habitat losses include plowing and deep-ripping for
agriculture, energy development, urban development, flood control projects, highway and utility
projects, and overgrazing (California Department of Fish and Game 1992; 58 FR 41700; 59 FR
48136).  Limited distributional patterns increase the susceptibility of individual populations and
entire species to severe declines from both natural and human-induced disturbances.  Much of the
remaining vernal pool habitat continues to be degraded by fragmentation, changes in hydrological
patterns, off-road vehicle use, increased competition from non-native species, periodic drought,
and miscellaneous human disturbances.  In many areas, the cumulative effects of habitat loss,
fragmentation, and degradation reduce the potential for remaining habitats to indefinitely sustain
viable populations of rare species.  Some vernal pool complexes are protected from disturbance,
but the majority remain under pressure from development, and are threatened by activities such as
agricultural and urban development, mosquito abatement, gravel mining, flood control and water
conveyance projects, pipeline projects, reservoir construction, off-road vehicle use, intensive
livestock grazing, refuse disposal, and other activities (59 FR 48136).  Listed plant species
endemic to vernal pool habitats are adapted to hydro-periods with winter inundation and summer
drying, and are out-competed by marsh plants when hydrology is altered so standing water is
permanently present.  

Coastal and Inland Dune Habitats

Continued recreational use of beaches causes disturbance to nesting snowy plovers and least terns
from pets, beachcombers, and off-road vehicles.  Dune habitats on coastal beaches continue to be
altered by the introduction of invasive dune-stabilizing vegetation (especially European beach
grass (Ammophila arenaria) and ice-plant (Carpobrotus edulis).  Non-native dune-stabilizing
vegetation competes for space with native dune plants and stabilizes open sand faces needed by
native dune plants. 

Lagoon habitats are altered by upstream water diversions, dredging, and associated changes in
salinity, pollution, and siltation.  During drought periods, the lack of rainfall, combined with
human induced water reductions (i.e., diversions of water from streams, excessive groundwater
withdrawals), degrades lagoon ecosystems and creates extremely stressful conditions for most
aquatic species.  The introduced yellowfin goby (Acanthogobius flavimanus) may also compete
with the tidewater goby in lagoon habitats.
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Ongoing threats to listed species at the Antioch Dunes include competition from weedy species,
disturbance from fuel break maintenance and people walking to the riverfront, and ecological
changes resulting from severe reduction, fragmentation, and degradation of the dune ecosystem
(U.S. Fish and Wildlife Service 1984). 

Interior Grassland Habitats

Grassland losses have continued to result from urban expansion and conversion to irrigated
croplands.  Degradation of grassland quality also continues, especially on heavily grazed
rangelands.  Conversely, grasslands are also being created by conversion of other native habitats
for grazing.

Alkali Scrub Habitats

Alkali scrub habitat continues to decline because of agricultural conversion, flood control, and
groundwater pumping. 

Oak Woodland Habitats

Continued habitat loss and decline results from clearing for livestock forage improvement,
residential and commercial development, fuel-wood harvesting, agricultural conversion, and other
activities.  In many areas, remaining oak woodlands are declining due to lack of regeneration and
survival of young trees.  The reasons for the lack of stand regeneration in oaks are not well
understood; however, competition with introduced grasses; fire suppression; and consumption of
acorns and seedlings by livestock, rodents, and other wildlife have all been implicated (Mayer et
al. 1986, Griffin 1977).  Urban and agricultural development, rangeland improvement, fuel
harvesting, and other activities continue to eliminate oak woodland habitats. 

Coniferous and Mixed Forest Habitats

Continuing timber harvest creates large areas of early-successional clearcuts and even-aged young
stands, reduces the structural complexity of forests, diminishes the availability of snags and
deadwood habitat, increases the fragmentation of habitat with logging roads and clearcuts, and
causes soil erosion into streams.  Local areas of forest are severely affected by mining and the
growth of urban areas.
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Chaparral Habitats

Chaparral habitat continues to be converted to urban areas and agricultural land.  In many areas
deterioration of remaining habitat results from fire suppression, which leads to excess
accumulations of woody material and unusually large and intense conflagrations when fires
eventually occur (Hanes 1977).  Lack of ground-cover subsequently facilitates flooding and
runoff.  In turn, this may produce silting of downstream aquatic habitats.

The species associated with gabbro soils are declining as a result of:  habitat loss, fragmentation,
and alteration of natural ecosystem processes caused by residential and commercial development;
grading, road construction and maintenance; fire suppression; herbicide use; unauthorized
dumping; mining; and other activities (59 FR 18774). 

Fifteen active surface mines on private land near Ione continue to remove Ione soils habitat;
approved reclamation plans show that in excess of 3,500 acres of surface removal will occur. 
Plants on Ione soils are also threatened by disease, clearing of vegetation for irrigated/cultivated
agriculture and fire protection, habitat fragmentation, residential and commercial development,
changes in fire frequency, and ongoing erosion.  

Sierra and Coastal serpentine habitats are being reduced and degraded by urbanization.  Species
on serpentine soils are also adversely affected by firebreak construction, agricultural land
conversion, livestock grazing, trash dumping, off-road vehicle use, recreational gold mining, and
trampling by hikers.

Coastal Scrub and Coastal Grassland Habitats

Four major factors contribute to changes in the distribution and composition of coastal prairies:
the introduction of highly competitive, non-native species; an increase in grazing pressures; the
elimination of annual fires; and cultivation (Heady et al. 1988).  In addition, urban growth is
increasingly causing fragmentation and restriction of coastal prairie and coastal scrub habitat. 
Threats to species on these habitats include loss of habitat to urbanization, road-kill fatalities,
illegal collection, off-road vehicle use, unsuitable levels of livestock grazing, trampling of food
plants by horses and hikers, use of insecticides, rock and sand quarrying, and invasive non-native
species.

Ongoing threats to listed and proposed species on serpentine habitats in the Bay Area include
urban growth (including residential developments, golf courses, road and highway construction,
and waste disposal), recreational use of open space (resulting in erosion and facilitating growth of
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weedy species), invasion by non-native plants, and ecological changes resulting from severe
habitat reduction and fragmentation (57 FR 59053).

Threats to endemic species of Zayante sandhill habitats include destruction of habitat from
residential development, recreational activities, equestrian use, agriculture, invasion by non-native
vegetation, changes in fire cycles, and sand mining.  

Instream Flow, Water Impoundments and Diversions

Hydrodynamic conditions in the Delta are tied to continuing and future hydraulic modifications in
the Delta made for various beneficial purposes, such as levee construction for land reclamation
and flood control; channel dredging, enlargement, and deepening for navigation and levee
maintenance; installation and operation of diversion pumps, siphons, and drainage pumps; and
construction of non-Federal export pumping plants and associated facilities for water
management.  Increased demands may further reduce reservoir storage and will adversely affect
riverine conditions.  Reduced availability will result from:  (1) operations that reduce the
frequency of spill from upstream reservoirs; (2) build out by senior water right holders who
currently do not make full use of their entitlements; and (3) changes in the criteria that define
surplus flows.  Continued upstream impoundment and diversion of snowmelt will reduce the
potential for high spring outflows.  Because surplus flows combined with required flows in the
Water Quality Control Plan are critical for transporting fish larvae to rearing habitat and
maintaining that rearing habitat in a suitable location in Suisun Bay, new diversions of surplus
water will reduce the likelihood that fisheries declines will be reversed.  Variation in climate
between years can also exacerbate the cumulative effects of water diversions.  Drought conditions
increase demand for water while reducing the total amount of water available for fish and wildlife,
agricultural, municipal and industrial uses, and can thus result in additional shortfalls in instream
flow and upstream movement of the 2 parts-per-thousand (ppt) isohaline (X2).  Extremely high
precipitation events can also adversely affect endangered species.  Delta fishes can suffer
increased mortality if they are carried out of their preferred estuarine habitats toward San
Francisco Bay by high outflows.

Contaminants and Water Quality

Agricultural and industrial activity can introduce contaminants into water used by threatened and
endangered species.  These contaminants may include selenium, arsenic, cadmium, chromium,
copper, mercury, lead, nickel, silver, tributyltin, zinc, hydrocarbons, and organochlorines. 
Contaminants may enter surface waters through point source spills and discharges, urban and
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agricultural runoff, deposition of atmospheric aerosols, and dredging that releases contaminants
trapped in sediments. 

The major source of water contamination in the Central Valley is agricultural drainwater, which
has high salinity, high selenium concentrations (particularly in water draining selenium-rich soils in
the San Joaquin Valley), and pesticides.  Dumping of highly saline drainwater into rivers can have
similar adverse effects on aquatic organisms.

Evaporation ponds which concentrate selenium-rich drainwater can attract wetland animals which
may then die or suffer developmental abnormalities from selenium toxicity.   Broadcast spray of
malathion and other pesticides in agricultural areas can drift into non-target areas, kill plant
pollinators, reduce insect prey species, and contaminate runoff.  Pesticides cause death of the
small invertebrates and zooplankton that support the food chain, and can be toxic to higher-level
predators by bioaccumulating to increased concentrations.  Eggs and larvae of aquatic organisms
are particularly vulnerable to mortality or developmental abnormalities from pesticides.  Levee
maintenance and dredging resuspends contaminants trapped in sediments.  Selenium, pesticides,
and herbicides may adversely affect delta smelt and Sacramento splittail reproductive success and
survival rates.

Spillage of wastewater from mining activity (particularly the Iron Mountain Mine) could
potentially introduce large pulses of water laden with contaminants such as copper, zinc, and
cadmium into Central Valley river systems and the Delta.  Central Valley waters could also be
contaminated by incidental leakage of gasoline and oil from vehicles and storage tanks, illegal
dumping of waste oil and other chemical wastes, or accidental spills of chemicals or petroleum
products from tank trucks or rail cars.  Release of contaminated ballast in San Francisco Bay by
ships further reduces water quality.

Non-native Species

Non-native species continue to spread and be introduced into aquatic habitats of the Delta and
Central Valley rivers.  Releases of ballast water from ships or deliberate stocking of fish introduce
non-native species into water bodies.  Non-native euryhaline clams reduce the abundance of
phytoplankton.  (Euryhaline species are able to live in water with widely varying salinity.)  Non-
native diatoms growing in chains are more difficult for zooplankton to graze upon.  Introduced
copepods are more difficult to catch than native copepod species and may thus reduce food
availability for native fishes.  Introduced silversides and gobies may prey on eggs and larvae of
native fishes.  Larval striped bass and other non-native fish may compete for food and space with
native fishes.  Delta smelt may hybridize with the introduced Japanese pond smelt.  Introduction
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of large predatory fish such as northern pike has the potential to greatly increase mortality of
native fishes.

Introduced bullfrogs pose a great threat to a variety of aquatic species, including snakes, fish, and
other frog species.  Adult bullfrogs are accomplished predators which can populate an area
quickly and out-compete, as well as prey upon, the natives.

Introduced plants have also caused problems for native species. Non-native plants compete with
native plants for light, space, and nutrients.  The lack of natural population controls for non-native
(e.g., predators, disease) can allow these species to out-compete native species and form a
monoculture of an introduced species.  Species such as the Brazilian elodea (Egeria densa) and
yellow star-thistle (Centaurea solstitialis) have taken over aquatic and terrestrial habitats
(respectively) in California.

Native Habitat Conversion and Associated Activities

Terrestrial and wetland habitats used by threatened and endangered species continue to be
modified or converted by private entities, State agencies, or local governments.  The increase in
urbanization and agricultural conversion increases fragmentation and degradation of remaining
habitat.

The uses associated with land conversions that occur include: oil and gas development; mining or
quarrying for sand, gravel, or minerals; liquid waste treatment plants; wind farms; pipeline
installation; transmission line installation; creation of reservoirs or evaporation ponds;
construction of roads or other transportation infrastructure; urban or industrial developments; or
agricultural conversion.  Land conversions can result in take of a wide variety of threatened or
endangered animal species, including but not limited to giant garter snake, California red-legged
frog, San Joaquin kit fox, blunt-nosed leopard lizard, valley elderberry longhorn beetle, and vernal
pool crustaceans.  Numerous threatened and endangered plants of vernal pool, wetland, grassland,
serpentine, and alkali scrub habitats are also affected by ongoing habitat conversion.  Areas of
endemism where habitat conversion would have disproportionately large effect on listed species
include:  remnant vernal pool complexes and riparian habitats in the Sacramento and San Joaquin
Valleys; alkali scrub/grassland habitats of the San Joaquin Valley and Carrizo Plain; the San
Bruno Mountain and Milagra Ridge area of San Mateo County; the gabbro and serpentine soils of
the Pine Hill intrusion in El Dorado County; the Antioch Dunes in Contra Costa County; the
Zayante sand hills of the Santa Cruz Mountains; and the serpentine soils of the San Francisco Bay
and Santa Clara Valley areas.  Many of these areas are currently under great pressure to be
developed for municipal and industrial uses.
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Conversion of native land for agricultural uses, and conversion of agricultural lands from one use
to another, continues to be the most critical threat to listed species.  Although the increment of
habitat loss attributable to urban development appears to be increasing, these activities remain less
significant, for most species, than conversion of native habitats for irrigated/cultivated agriculture. 
Agricultural conversion is generally not subject to any environmental review; is not directly
regulated and is only infrequently monitored.  Conversion of privately owned habitat without use
of federally supplied water or filling of wetlands typically does not result in section 7 consultation
with the Service, nor is it usual for there to be an application for a section 10 incidental take
permit.  Illegal fill of wetlands without Corps permits has occurred in the past and is likely to
continue.  In addition, water is used for groundwater recharge by some districts in the San
Joaquin Valley.  Such recharge may allow nearby landowners to pump groundwater for uses that
may affect listed and proposed species. 

The California Department of Forestry (1988) has predicted wildland habitat losses totaling
110,000 acres in the Sacramento Valley region and 465,000 acres in the San Joaquin Valley
region between 1980 and 2010 as a result of agricultural conversion and urbanization.  Much of
the projected loss is likely to occur in the remaining blocks of habitat for listed and proposed
species.

During habitat conversion threatened and endangered species could be killed or injured by
operation of heavy equipment (crushing, burial by earthmoving equipment, discing, grading,
mowing) or flooding of habitat.  Listed species could be harassed during construction by noise,
ground vibrations and compaction of burrows, construction lighting, and disruption of foraging
and breeding behavior.  Listed species not killed directly by operation of equipment would
probably find themselves in sub-optimal habitat with a decreased carrying capacity due to lower
availability of foraging and breeding habitat and greater vulnerability to predation.  If listed
species were displaced from converted lands into nearby native habitat, population densities
would rise and intraspecific competition and predation pressure would be likely to increase. 
Animals that loose their fear of humans can become more vulnerable to shooting, poisoning, and
roadkill.  Habitat conversion also reduces the availability of suitable habitat for future recovery of
species and isolates populations by increasing habitat fragmentation. 

Some listed terrestrial species (e.g., bald eagle, San Joaquin kit fox, kangaroo rats, giant garter
snake) are vulnerable to accidental or intentional unauthorized take by electrocution on electric
fences or power lines, trapping, shooting, clubbing, or poisoning.  Incidental disturbance from
human activity may also cause disruption of normal foraging and reproductive activities.  Listed
plants may be threatened by vandalism or horticultural collecting.  Listed butterflies can be
threatened by unauthorized collecting by lepidopterists.  These forms of unauthorized take are
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likely to occur more frequently as the human population in the Central Valley increases and native
habitat is fragmented and converted.

Vehicular traffic is an ongoing hazard that can cause roadkill mortality for a wide variety of
terrestrial listed species (e.g., giant garter snake, blunt-nosed leopard lizard, San Joaquin kit fox,
California red-legged frog).  Traffic will be increased by construction of new roads and
agricultural, industrial, and urban development.  As barriers to dispersal, roads also reduce the
probability that unoccupied habitat will be colonized by listed species.  Roadside maintenance can
affect listed plants by grading, mowing, erosion control, and spraying of herbicides.

Off-road vehicles can kill or injure listed plants and animals, as well as causing erosion, harassing
animals with noise and ground vibrations, and crushing burrows used for shelter.  Heavy
pedestrian foot traffic can also compact soil and trample plants and small or dormant animals.

Rodent control measures can:  reduce the availability of prey for listed predators (e.g., San
Joaquin kit fox); injure or kill listed predators through secondary poisoning if poisoned rodents
are eaten; injure or kill other listed species (e.g., Fresno, Tipton, and giant kangaroo rats, San
Joaquin, or riparian, woodrat) that may eat rodenticide-treated baits; and reduce the availability of
ground squirrel burrows as shelter and hibernation refugia for listed species  (e.g., giant garter
snake, San Francisco garter snake, kangaroo rats).  Use of burrow fumigants on levees and other
potential upland refugia can injure or kill listed species sheltering in ground squirrel burrows.  
 
Urban and agricultural development results in increased abundance of domestic and feral cats and
dogs, as well as wild predators (such as raccoons, red foxes, and skunks) that are attracted to
trash dumping and suburban developments.  This high abundance of predators can result in
increased predation rates for small terrestrial vertebrates, including listed species (e.g., blunt-
nosed leopard lizard, giant garter snake, California red-legged frog).  Listed predatory species
such as the San Joaquin kit fox may similarly suffer increased competition for space and food. 
Other indirect effects from urbanization include increased disturbance levels, ground slumping,
garbage dumping, altered fire regimes, vandalism to protected habitats, increased foot traffic
through protected areas, and unauthorized activities that adversely affect the survival of rare
species.

Listed plant species can be buried or killed by dumping of trash, fill dirt, or garden debris. 
Dredging and clearing of vegetation from irrigation canals reduces foraging habitat and escape
cover for giant garter snakes.  Listed species in wetland habitats (including vernal pool
crustaceans and eggs and tadpoles of California red-legged frogs) may be injured or killed by
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mosquito abatement measures including pesticide application and predation by introduced
mosquitofish. 

Hydrological changes caused by development can include changes in the water table or increased
runoff from up slope agricultural irrigation, residential development, or golf courses.  Erosion and
slumping of soils may result from changes in hydrology.  These effects may change the suitability
of habitat for listed plant species.

Transformation of watercourses and wetlands from seasonal to permanent hydroperiods by
irrigation and damming alters the plant and animal communities, allowing colonization by bass,
sunfish, bullfrogs and emergent marsh vegetation such as cattails and tule reeds.  Tadpoles of
California red-legged frogs typically metamorphose by late summer and are able to survive if
wetlands dry in early autumn.  Bullfrogs, which are larger and have a longer tadpole period, will
competitively exclude California red-legged frogs in permanent water bodies.  Bullfrogs, bass, and
sunfish will also prey on California red-legged frog eggs and tadpoles.  

Oil exploration poses a threat to many species as well.  Construction of pads and roads associated
with oil development, as well as the process of finding oil deposits can disturb large areas of
habitat.  Noise, vibration, traffic, and other human disturbances can also adversely affect species
in the area.

Grazing and Land Management

Livestock grazing on State and private lands can cause erosion and degradation of riparian
vegetation that provides habitat for listed species such as the valley elderberry longhorn beetle,
southwestern willow flycatcher, riparian brush rabbit, and San Joaquin (riparian) woodrat. 
Livestock wallows may degrade seasonal wetlands that harbor listed species.  Trampling can also
collapse rodent burrows used as shelter by some listed species.  Listed plant species can be
adversely affected by overgrazing and trampling, which can reduce survival and reproductive
output of plants.  However, in some cases moderate levels of grazing may be beneficial to listed
plants, or to species such as the mountain plover, by preventing establishment of competing
species.  Management for high deer and elk populations can also result in increased grazing and
browsing pressure on listed plant species.  

Most native plant species have adapted to a certain level of grazing pressure.  Grazing
management practices are often incompatible with the continued survival of certain species.  For
many species, the grazing management that would best suit the species is simply unknown.  This
may lead to inappropriate habitat management practices.
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Logging on State and private lands can kill or harm listed species that require mature forest
habitat (e.g., marbled murrelet, northern spotted owl).  These species could be directly killed or
injured by destruction of active nests, or indirectly harmed by increasing predation risk or
reducing the availability of nest sites, suitable foraging habitat, or prey.

Fire management activities can change the fuel load and the frequency and severity of fires.  The
fire regime can affect listed plants by changing germination success, seed bank composition, adult
mortality, and intensity of interspecific competition.

Management regimes that pose a threat to species include:  lack of protection on private lands,
lack of funding for protection, lack of funding for correct management, management practices for
one species that eliminates another, or inappropriate habitat management due to lack of
information on the biology of the species.  Private land management practices can also be
incompatible with the continued viability of species.

Population Size and Life History

Certain aspects of the biology of species put them more at risk of extinction from habitat
degradation and fragmentation.  Small populations and/or short-lived species (e.g., delta smelt
have a one-year life span) are more at risk to random catastrophic events than large populations. 
Events such as drought, flooding, predators or pests, fires, and disease can pose a serious threat
to a species that is limited to only several small populations.  Small populations are also at risk of
genetic drift, hybridization with closely related species or subspecies, and inbreeding.  The lack of
genetic variability leaves species at further risk to random events.  Many native species are
dependent on rare habitat types, leaving them at risk from development in these areas.  Species
with low density, low reproductive rate, large home ranges, or dependency on social facilitation
are further at risk to multiple stressors. 

Conclusion

Listed Species/Critical Habitat

After reviewing the current status of the species in Appendix C, the environmental baseline for the
action area, the effects of the proposed action, and the cumulative effects, it is the Service’s
biological opinion that the extent of take anticipated at the programmatic level is not likely to
result in jeopardy to the species listed in Appendix C, or destruction or adverse modification of
critical habitat.  In the absence of conservation measures or other CALFED Agency commitments
listed in the Description of the Proposed Action, the effects analysis above would support a
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conclusion of jeopardy for many of the listed species in the effected area.  However, this no-
jeopardy determination is based upon implementation of and compliance with all of the Key
Planned Actions listed in the Description of the Proposed Action.

Proposed Species

After reviewing the current status of the species in Appendix C, the environmental baseline for the
action area, the effects of the proposed action, and the cumulative effects, it is the Service’s
conference opinion that the extent of take anticipated at the programmatic level is not likely to
result in jeopardy to the species listed in Appendix C.  In the absence of conservation measures or
other CALFED Agency commitments listed in the Description of the Proposed Action, the effects
analysis above would support a conclusion of jeopardy for many of the listed species in the
effected area.  However, this no-jeopardy determination is based upon implementation of and
compliance with all of the Assumptions listed in the Description of the Proposed Action.

INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federal regulation pursuant to section 4(d) of the ESA prohibit the take
of endangered and threatened species, respectively, without special exemption.  Take is defined as
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in
any such conduct.  Harass is defined by the Service as an intentional or negligent act or omission
which creates the likelihood of injury to a listed species by annoying it to such an extent as to
significantly disrupt normal behavioral patterns which include, but are not limited to, breeding,
feeding, or sheltering.  Harm is defined by the Service to include significant habitat modification
or degradation that results in death or injury to listed species by impairing behavioral patterns
including breeding, feeding, or sheltering.  Incidental take is defined as take that is incidental to,
and not the purpose of, the carrying out of an otherwise lawful activity.  Under the terms of
section 7(b)(4) and section 7(o)(2), taking that is incidental to and not intended as part of the
agency action is not considered to be prohibited taking under the ESA provided that such taking
is in compliance with this Incidental Take Statement.  

Sections 7(b)(4) and 7(o)(2) of ESA do not apply to the incidental take of listed plant species. 
However, protection of listed plants is provided to the extent that ESA requires a Federal permit
for removal or reduction to possession of endangered plants from areas under Federal jurisdiction,
or for any act that would remove, cut, dig up, or damage or destroy any such species on any other
area in knowing violation of any regulation of any State law, including the California Endangered
Species Act, or in the course of any violation of a State criminal trespass law. 
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Due to the programmatic nature of these biological and conference opinions, the project- and site-
specific information necessary to determine the amount and extent of incidental take of listed and
proposed species associated with individual CALFED Program activities/actions is lacking.  Thus,
CALFED Agencies will initiate individual Section 7 consultations or develop individual habitat
conservation plans in coordination with the Service for actions/activities which may affect listed
and proposed species.  Future biological and conference opinions that are tiered under this
programmatic opinion will estimate, evaluate, and authorize the amount and extent of incidental
take associated with project-specific actions.  Incidental take of listed and proposed species is not
authorized in this programmatic biological opinion.

Reporting Requirements

The CALFED Agencies shall notify the Service immediately if dead or injured endangered species
are found during implementation of actions or on CALFED Agencies’ lands.  CALFED Agencies
must submit a report including date(s), location(s), habitat description, and any corrective
measures taken to protect the individual(s) found.  If endangered animals are captured, the report
shall also include photographs of the individuals, condition of the individual, length of time held,
release location, and any other pertinent information.  

For all endangered species encountered during construction and construction-related activities,
CALFED Agencies shall submit locality information to the California Department of Fish & Game
(CDFG), using completed California Native Species Field  Forms or their equivalent, within 90
calendar days of the species being observed.  Each form shall have an accompanying scale map of
the site (such as a photocopy of a portion of the appropriate 7.5 minute U.S. Geological Survey
map) and shall provide at least the following information:  township, range, and quarter section; 
name of the 7.5- minute or 15-minute quadrangle; dates (day, month, year) of field work; number
of individuals and life stage (where appropriate) encountered; and a description of the habitat by
community-vegetation type.

For those projects requiring a Service-approved biologist or where mitigation is required, a post-
construction compliance report prepared by the Service-approved monitoring biologist shall be
forwarded to the Chief, Endangered Species Division, at the Sacramento Fish and Wildlife Office
within 60 calendar days of the completion of each project and shall include the file number of this
consultation on the cover sheet (1-1-F-00-184).  This report shall detail (1) dates that
construction occurred; (2) pertinent information concerning the applicant's success in meeting
project mitigation measures; (3) an explanation of failure to meet such measures, if any; (4)
known project effects on federally listed species, if any; (5) occurrences of incidental take of
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federally listed species, if any, (including handling and relocation); and (6) other pertinent
information.

REINITIATION-CLOSING STATEMENT

This concludes formal consultation and conference on the actions outlined in the request.  As
provided in 50 CFR §402.16, reinitiation of formal consultation is required where discretionary
Federal agency involvement or control over the action has been maintained (or is authorized by
law) and if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals
effects of the agency action that may affect listed species or critical habitat in a manner or to an
extent not considered in this opinion; (3) the agency action is subsequently modified in a manner
that causes an effect to the listed species or critical habitat that was not considered in this opinion;
or (4) a new species is listed or critical habitat designated that may be affected by the action.  In
instances where the amount or extent of incidental take is exceeded, any operations causing such
take must cease pending reinitiation.  

Reinitiation will occur not later than 180 days prior to September 30, 2004.  The purpose of the
reinitiation is to evaluate the efficacy of the EWA and progress toward achieving the Milestones,
including funding commitments, in conserving and promoting the recovery of listed species.  The
reinitiation of consultation is expected to result in supplemental biological opinions, which could
be appended to the original biological opinions.

You may ask the Service to confirm the conference opinion as a biological opinion issued through
formal consultation if the species are listed.  The request must be in writing.  If the Service
reviews the proposed action and finds that there have been no significant changes in the action as
planned or in the information used during the conference, the Service will confirm the conference
opinion as the biological opinion on the CALFED Program and no further section 7 consultation
will be necessary.

After listing of the species and any subsequent adoption of this conference opinion, the Federal
Agencies shall request reinitiation of consultation if: (1) the amount or extent of incidental take is
exceeded; (2) new information reveals effects of the agency action that may affect listed species or
critical habitat in a manner or to an extent not considered in this opinion; (3) the agency action is
subsequently modified in a manner that causes an effect to the listed species or critical habitat that
was not considered in this opinion; or (4) a new species is listed or critical habitat designated that
may be affected by the action.
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The incidental take statement provided in this conference opinion does not become effective until
the species is listed and the conference opinion is adopted as the biological opinion issued through
formal consultation.  At that time, the project will be reviewed to determine whether any take of
the species has occurred.  Modifications of the opinion and incidental take statement may be
appropriate to reflect that take.  No take of the species may occur between the listing of the
species and the adoption of the conference opinion through formal consultation, or the completion
of a subsequent formal consultation. 

Appendices
Appendix A--Maps
Appendix B–List of Listed and Proposed Species in Focus Area
Appendix C--Species Accounts
Appendix D–Proposed Programmatic Actions Evaluated
Appendix E--EWA Operating Principles
Appendix F–T&E Take Avoidance and Minimization Measures
Appendix G–T&E Compensation Measures
Appendix H–General Measures to Avoid and Minimize Take
Appendix I–Botanical Inventory Guidelines
Appendix J--Milestones
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request.
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Appendix B. Listed and Proposed Species in the Focus Area 



Endangered and Threatened Species that May Occur within or be 
Affected by Activities within the Boundaries of the CaJFed Project 

Listed Species 

Mammals 

Fox, San Joaquin kit, VI&es macrotis mutica @) 

Mouse, salt marsh harvest, Reithrodontomys raviventris (E) 

Rabbit, riparian brush, SyZviZagus bachmani rzparius (E) 

Rat, Fresno kangaroo, Dipodomys nitratoidk exilis (E) 

Rat, Tiiton kangaroo, Dipodomys nitratoides nitratoides (E) 

FM, giant kangarod, Digodomys ingens (J/Z) I 

Sheep, Sierra Nevada (=Califomia) bighorn, Ovis canadensis caZzj&niana (E) 

Woodrat, riparian (San Joaquin Valley),.NeotomaJirscipes riparia (E) 

Birds 

Condor, California, Gymnogyps calijkr+anus (E) 

Eagle, bald, Haliaeetus leucocephalus (T) 

Flycatcher, southwestern willow, Empidonax traillii extimus (E) 

Goose, Al&tian’Canada, Branta canadensis leucbpareia (T) 

Murrelet, m&bled, Brachyramphus marmoratus (T) 

Owl, nor$xm spotted, Strzk occidentalis caurina (T) .,.. 

Pelican, California brown, Pelecanus occidentalis californicus (E) 

Plover, western snowy, Charadrius alkandrinus nivosus (T) 

Rail, California clapper, Rallus Zongirostris obsoletus (E) 



Teq California least, Sterna antillarum (=alb@ons) browni (E) 

Vireo; Least Bell’s, Vireo be&i pusillus (E) 

Goby, tidewater, Eucyclogobius newberryi (E) 

Smelt, delta, Hypomesus transpacificus (T) 

Splittail, Sacramento, Pogonichthys macrolepidotus (T) 

Sucker, shortnose, Chasmistes brevirostris, (IZ) 

Rentiles & Amnhibians 

Frog, California red-legged, (Rana aurora draytonii) (T) 

Lizard, blot-nosed leopard, (Gambelia [=Crotaphytus] sila) (E) 

Snake, San Francisco garter, Biamnophis sirtalis tetrataenia (E) 

SIX&, giant garter, Thamnophis gigas (T) 

Whipsnake, Alameda, Masticophis lateralis euryxanthus (T) I, i 

Invertebrates 

Beetle, delta green ground, Elaphrus viridis (T) 

Beetle, valley elderberry longhorn, Desmocerus calij3micu.s dimorphus (T) 

Butterfly, Lange’s metalmark, Apodemia mormo langei (E) 

Butterfly, Myrtle’s silverspot, Speyeria zerene myrtteae (E) 

Butterfly, San Bnmo elfin, Incisalia mossii bayensis (JZ) 

Butterfly, bay checkerspot, Euphydryas editha bayensis ‘(T) 

Butterfly, callippe silverspot, Speyeria callz$pe callippe (E) 

Butterfly, mission blue, Icaricia icarioides ‘missionensis (IE) 



Crayfish, Shasta (=placid), Pacifkstacus fortis (E) 

Moth, Kern primrose sphinx, Euproserpinus euterpe m 
Shrimp, California freshwater, Syncarispacifka, (E) 

Shrimp, cotiervancy fajr, Branchinecta conservatio (E) 

Shrimp, longhorn fairy, Branchinecta longiantenna Q 

Shrimp, vernal pool fairy Branchinekta lynchi (T) 

Shrimp, vernal pool tadpole,‘Lepidurus packardi (E) 

Plants 

Allocarya, Calistqa, Plagiobothrys strictus (E) 

Alopecurus, Sonoma, Alopecurus aequalis var. sohomensis (E) 

I Bedstraw, El Dorad?, Galium californicum ssp. sierrae (E) - 

Bird&beak, pahnate-bracted, Cordylanthuspalmatus (E) 

Bird’s-beak, soft, Cordylanthus mollis ssp. ‘mbllis (E) 

Bluegrass, Napa, Poa napensis (E) 

Brodiaea, Chinese Camp, Brodiaea pallida (TJ 

Buckwheat, Ione, Eriogonum apricum var. apricum (E) 

Buckwheat, Irish Hill, Eriogonum apricum var. prostratum (IZ) 

Butterweed, Layne’s, Senecio loyneae Q 

Cactus, Bakersfield, Opuntia treleasei (E) 

Ceanothus, Coyote, Ceanothus ferrisae (E) -;:. 

Ceanothw, Pine Hill, Ceanothus roderickii (E) 

Checkermallow, Kentidod Marsh, Sidalcea oregana ssp. valida (E) 

Clarkia, Presidio, Clarkiafianciscana Q 

-_- 



Clarkia, Springville, Clarkia springviZZensis (T) 

Clover, showy Indian, Trifolium amoenum (E) 

Coyote-thistle, Loch Lomond, Eryngium constancei (E) 

Dudleya, Santa Clara Valley, DudZeya setchellii (E) 

Dwarf-flax, Marin, Hesperolinon congestum (T) 

Eriastrum (= Woolly-star), Hoover’s, Eriastrum hoover-i (T) 

Evening-primrose, Antioch Dunes, Oenothera deltoides ssp. howeZZii (E) 

Evening-primrose,‘San Be&o, Camissonia benitensis (T), 

Fiddleneck, large-flowered, Amsinckia grandzjlora (E) 

Flannelbush, Pine Hill, Fremontodendron californicum ssp. decumbens (E) 

Goldfields, Burke’s, Lasthenia burkei (FJ i 

‘Goldfields, Contra Costa, Lasthenia conjugens (E) 

Grass, Colusa, Neostapfia colusana (T) 

Grass, Splano, Tuctoria mucronata (E) 

Howellia, ‘water, HoweZZia aquatilis (T) 

Jewelflower, California, Caularithus caZifornicus (E) 

Jewelflower, Metcalf Canyon, Streptanthus aZbidus ,sSp. albidus (E) 

Jewelflower, Tiburon, Streptanthus niger (IX) 

’ Larkspur, Baker’s, Delphinium bakeri (E) 

Larkspur, Yellow, D. Zuteum (E) 

Layia, beach, Layia carnqsa (E) 

Lessingia, San Francisco, Lessingia germanorum (I?$ 

Mallow, Kern, Eremalche kernensis @) 

- 
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Manzanita, Ione, Arctostaphylos myrt@lia (T) 

Manzanita, Presidio (=Raven’s), Arctostaphylos hooker? ssp. ravenii (E) 

Manzanita, pallid, Arctostaphylospallida (T.) 

Mariposa lily, Tiburon, Calochortus tiburonensis (T) 

Meadowfoam, Butte County, Limnanthesfloccosa ssp. califomica Q 

Meadowfoam, Sebastopol, Limnanthes vinculans (EZ) 

Milk-vetch, Clara Hunt’s, Astragalus clarianus Q 

Morning-glory, Stebbins’, Calystegia stebbinsii (E) 

Navarretia, few-flowered, Navarretia leucocephala ssp. paucifora (E) 

Navan-etia, many-flowered, Navarretia leucocephala ssp. plieantha (E) 

Orcutt grass, Sacramento, Orcuttia viscida (E) ’ 

Orcutt grass, San Joaquin Valley, Orcuttia inaequalis (T) 

Orcutt grass; hairy, Orcuttia pilosa (E) 

Orcutt grass, slender, Orcuttia tenuis (T) 

Owl%clover, fleshy, Castilleja campestris ssp. succulenta (T) 

Paintbrush, Tiburon, Castilleja a$%zis ssp. neglecta (E) 

Penny-cress, Kneeland Prairie, lhlaspi montanum var. califomicum (E) 

Pentachaeta, white-rayed, Pentachaeta bellidzjlora (E) 

Piperia (=&in orchid), Yadon’s, Piperia yadonii (E) 

Pitkin marsh lily, Lilium,pardalinum ssp. Pitkinense (E) 
Potentilla (=cinquefoil), Hi&ma&, Potentilla hickmanii (E) 

. . 

Pussy-paws, Mariposa, Calyptridium pulchellum (T) 

Sandwort, marsh, Arenaria paluditiola Q 



Sea-blite, California, Suaeda californica (E) 

Sidalcea, Keck’s, Sidalcea keckii (E) 

Spineflower, Ben Lomond, Chorizanthepungens var. hartwegiana (E) 

Spineflower, Monterey, Chori..anthe pungens var. pungens (T) 

Spineflower, Sonoma, Chorizanthe vaZida (E) 

Spineflower, robust, Chorizanthe robusta (E) 

Spurge, Hoover’s, Chama&yce hoover? (?) 

Stickyseed, Baker’s, Blennosperma b&eri (E) 

Stonecrop, Lake County, Parvikedum leiocalpum (E) 

Sunburst, Harhveg’s golden, Pseudobahia bahiifolia (E) 

Sunburst, San Joaquin adobe, Pseudobahia peirsonii (‘IP) 

Tarplant, Santa Cruz, HolocdPpha macradenia (T) 

Thistle; Suisun, Cirsium hydrophilum var. hydrophilum (E) 

Thistle, fountain, Cirsium fontinale var. fontinale (E) 

Thornmint, San Mateo, Acanthomintha duttonii (E) 

Tuctoea, Greene’s, Tuctoria greenei (E) 

Vervain, Red Hills, Verbena calijknica (T) 

Wallflower, Ben Lomond, Erysimum teretiifolium (l3) 

. Wallflower, Contra Costa, Erysimum capita&m ssp. ‘angustatum (E) 

Whjte sedge, Carex albida, (E) _ 

Woolly sunflower, San Mateo, Eriophyllum latilobum (FI) 

Woolly-threads, $an Joaquin, Lemb;ertia congdonii (E) 



Mammals 

Birds 

Plants 

Proposed Species 

Shrew, Buena Vista Lake, Sorex ornatzu relictus (PE) 

Plover, mountain, Charadrius montanus (PT) 

Santa Cruz tarplant, Holocarpha macradenia (PT) 

Candidate Species 

Trout, McCloud River redband, Oncorhynchus [=SaZmd) mykiss ssp. (C) 

ReDtiles & Am&ibians 

Salamander, California tiger, Ambystoma calijixniense (C) 
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GUNT KANGAROO RAT .(Dipodyntous ingens) 

. . Legal Status. The giani kangaroo rat is listed as endangered under the California and federal 
Endangered Species Acts: 

‘Historical and Current Disthbntion and Status. The historical distribution of the giant 
kangaroo rat included the foothills of the western San Joaquin Valley, from the base of the 
Tehachapi Mountains in the south to just south of Los Banes (Merced County) in the north, the 
Carrizo and Elkhom Plains, and the Cuyama Valley. Up until the 1.950s, the giant kangaroo rat 
inhabited an estimated 63 1,000 hectares within its range (willhams et al. 1997). 

The giant kangaroo nit is currently found in less than 2% of its historical range. The 
population of this species.is scattered in six major geographic regions: the Panoche Region in 
western Fresno and eastern San Benito Counties, Kettleman Hills in Kings County, San Juan Creek 
Valley in San Luis Obispo County, Lokem, Elk Hills and other areas in western Kem County, 
Carrizo Plain Natural Area in eastern San Luis Obispo County, and Cuyama Valley in Santa Barbara 
and San Luis Obispo Counties (William et al. 1997). 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. The giant 
kangaroo rat is present in the East San Joaquin Basin, San Joaquin River, and West San Joaquin 
Basin Ecological Zones. 

Life History and Habitat Requirements. Giant kangaroo rats inhabit sparsely vegetated 
grasslands on gentle slopes with quickly draining, sandy-loam soils (California Department of Fish 
and Game 1992). Populations are limited to areas having less than 6 inches of rain and are generally 
found at elevations at less than 3,000 feet (Williams 1992). The species fee& almost exclusively 
on the seeds of annual plants, such as brome grasses and filarees. Individuals harvest, stack, and dry, 
the grasses and forbs near the entrance to their burrows (California Department of Fish and Game 
1992). 

. Reasons for Decline.. Loss of habitat for agricultural and urban development is the primary 
reason for the decline,of the giant kangaroo rat and the decline is apparently continuing as more 
grassland is converted to agricultural fields. Intensive livestock grazing and the use of rodenticides 
may also contribute to the continued decline of this species (Williams 1980). 

. Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and., 
recovery requirements have not been identified for this species. 

C-l-l 
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RIPARIAN BRUSH RABBIT (SyZvtiagus bachmani r&arks) 

‘. Legal Status. The riparian brush rabbit is listed as endangered under &e California and 
federal Endangered Species Acts. 

Historical and Current, Distibntion and Status. The rip&an brush rabbit inhabits 
riparian communities along the lower portions of the San Joaquin and Stanislaus Rivers in the 
northem San Joaquin Valley, California. Because the subspecies was not described until after it is 
believed to have beep extirpated from most of its historical range, definitive information on its 
former distrib$ion is lacking. It apparently has been extirpated from the Sacramento-San Joaquin 
River Delta and most of the lower San Joaquin River and its tributaries-the Stanislaus, Tuolumne, 
and Me&d Rivers (Williams 1986). The range of the subspecies probably extended farther 
upstreamthanthe Merced River, assuming that suitable habitat historictiy occurred along the length 
of the San Joaquin R.&r system (Williams and Basey 1986). 

The riparian brush rabbit is currently rest&ted to a single population at Castiell Memorial 
State Park, San Joaquin County, along the Stanislaus River (Williams and’Basey 1986). Smtiys 
conducted in all potential habitat along the Merced, San Joaquin, Stanislaus, and Tuolumne Rivers 
during 1985 pd 1986 failed to find any additional populations of riparian brush rabbits (Williams 
1988). The most recent estimates indicate the population coinprises 170-608 individuals over 198 
acres (Williams 1993). Williams (1988) estimated a population low of 10 or fewer individuals 
following severe winter flooding in 1985 and 1986. The flooding during winter 1996-l 997 has also 
severely affected the population. The riparian brush rabbit population is declining (California 
Department of Fish and Game 1992). 

Distribution iu the CALEDBay-Delta Program (CALFED) Solution Area. The species 
is present in the East San Joaquin Basin Ecological Zone; it hist&ically occurred in the San Joaquin 
River, West San Joaquin Basin, and Sacramento-San Joaquin Delta Ecological Zones. 

Life History and Habitat Requirements. Habitat for the riparian brush rabbit consists of 
riparian forests with a dense understory shrub layer. Common plants inthehabitat include Caiifomia 
wild rose, Pacific blackberry, wild grape, Douglas’ coyote bush, and various grasses (Williams 1988, 
Basey 1990)., Brush rabbits have small home ranges that usually conform to the size of available 
brushy habitat (Basey 1990). 

Reasons for Decline. Potential threats to this species include habitat conversion to 
agriculture, wildfire, disease, predation, fldoding, clea$ng of riparian vegetation, and the use of 
rodenticides. There has been a statewide reduction of riparian communities by nearly 90% because. ‘. 
of elimination and modificatibn of riparian forests along valley floor river systems to urban, 
commercial, and agricultural gevelopment; wood cutting; reclamation and flood control activities; 
heavy groundwater pumping; river chqelization; dam building; and water diversion, The species 
is at risk from the lack of elevated mounds with protective cbver to serve as flood refuges within 
remaining riparian habitat. 

Designated Critical Habitat, None. 
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Rftcovery PIan and Recovery Requirements. A draft recovery plan has been prepared for 
upland and riparian species in the San Joaquin Valley, including the riparian brush rabbit (U.S. Fish 

: 
and Wildlife Service 1997). The recovery plan includes three actions: establish an emergency plan 
and monitoring system to provide swift action to save individuals and habitat at Caswell Memorial 
State Park in the event of flooding, wildfire, or a disease epidemic; develop and implement a 
cooperative riparian brush rabbit conservation program; and reevaluate the status ofthe rabbit within 
3 years of recovery phur approval. 
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SALT MARSH HARVEST MOUSE (Zleithrodontornys raviventris) 

. . Legal Status. The s@t marsh harvest mouse is listed as endangered under the California and 
federal Endangered Species Acts and as fully protected under the California Fish and Game Code. 

Historical and Current Distribution aud Staes. The salt marsh harvest mouse is endemic 
to saltwater and brackish water marshes. adjoining San Francisco Bay and its tributaries 
(Shellhammer 1982). It was formerly found throughout the extensive marshes that once bordered 
San Francisco, San Pablo, and Suisun Bays (California Department of Fish and Game 1980). The 
species is now restricted to fragmented and widely separated saline or brackish emergent wetlands. 

Known populations of salt marsh harvest mice exist at the Leslie Salt intake and Mare Island 
in Solano County, lower Tubbs Island in Sonoma County, Novato and Gallinas Creeks in Marin 
County, Albrad Slough and Triangle Marsh in Alameda County, Bair and Bird Islands in San Mate0 
County (U.S. Fish and Wildlife Service 1984), the Palo Alto Bay saltmarsh in Santa Clara County 
(Wondolleck et al. 1976), Petahuna Marsh in Sonoma County, and in tidal marshes located near 
Napain Napa County. The species has also been found along the Sacramento River Delta at Grizzly 
and Joice Island Wildtife Management Areas (Schaub 1971) and near Collinsville (Shellhammer 
1979) in s01an0 ‘county. . 

Distribution iu the CALF’ED Bay-Delta Program (CALFE&~Solutiou Area. The sak . 
marsh harvest mouse is present in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. The salt marsh harvest mouse breeds from May 
to November and may produces up to two litters per year. Optimal habitat for this species is saline 
emergent wetland with 100% plant cover, consisting predominantly of pickleweeds in association 
with fat hen and alkali heath (Shellhammer 1982). Suitable wetlands are 100 or more acres, with 
an upper edge of peripheral halophytes (salt-loving pIants) for refuge during high tides or floods 
(Shellhammer 1982).. The salt marsh harvest mouse will also use marginal upland habitats 
(Zetterquist 1977, Botti et al. 1986). 

Reasons for Decline. Habitat destruction is the greatest threat to this species (U.S. Fish and 
Wildlife Service 1984). By 19.79, filling, flooding, or other conversions of marshes in the San 
Francisco Bay Area for commercial purposes had removed 79% of the tidal marshes (Jones ‘& Stokes 
Associates et al. 1979). Additionally, much of the remaining area.was converted to diked wetkind, 
most ofwhich became marginal or unsuitabIe habitat for the salt marsh harvest mouse (U.S. Fish and 
Wildlife Service 1984). Marsh subsidence, changes in salinity plowing, mowing, burning, and 
artificial flushing have caused adverse impacts on this species’ habitat by changing plant species,. 
composition or reducing vegetation used for cover (Shellhammer 1982). 

Designated Critical Habitat. None. 

.Recovery Plti and Recovery Requirements. USFWS (1984) developed a recovery plan 
for the salt marsh harvest mouse and C!&fornia clapper rail. The objectives of the plan are to secure 
and manage approximately 15,360 acres of occupied essential habitat under various government 
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jurisdictions and approximately 12,800 acres of occupied, unsecured, essentialhabitat, mostly under 
private ownership. Additionally, the plan states that 27,500 acres of tidal marsh and diked historical 
bay lands would be restored and enhanced. Achievement of these objectives ,would allow .the 
northern subspecies to be upgraded to threatened under the federal Endangered- Species Act and 
delisting considered, and the southern subspecies upgraded to threatbed. The southern subspecies 
could also be cokidered for delisting if an additional 11,800 acres of essential habitat are restored 
or enhanced and marsh restoration at the San Francisco Bay National Wildlife Ref&e is comfileted. 
The plan is currently being reviSea by USFWS. 
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SAN JOAQUIN KIT. FOX (vulpes macrotis mutica) 

. . Legal Status.. The San Joaquin kit fox is listed as threatened under the California 
Endangered Species Act and as endangered under the federal Endangered Species Act. 

Historical tid Current Distribution ,and Status. Although the precise historical range of 
the San Joaquin kit fox is unknown, it is believed to have extended from Contra Costa and San 
Joaquin Counties in the north to Kern County in the south. By the 193Os, the range had been 
reduced to the southern and western portions of the Central Valley (G&me11 et al. 1937). Surveys 
conducted between 1969 and 1975 extended the known range of the kit fox backinto portions of its 
historical range in the northern San Joaquin Valley, including Contra Costa, Alameda, and San 
Joaquin Counties (Orloff et al. 1986). Additionally, kit foxes were found in three counties outside 
the originally defined historical range: Monterey, Santa Clara, and Santa Barbara (Grloff et al. 
1986). 

The original range of the San Joaquin kit fox was estimated to encompass approximately 
8,670 square miles, supporting anywhere between 8,670 and 12,135 adult foxes. By 1975, an 
estimated 42% of suitable habitat had been lost to development, particularly irrigated agriculture, 
and the kit fox population size was estimated to be 7,000 individuals (U.S. Fish and Wildlife Service 
1983, California Department of Fish and Game 1989). Most of therange defined in 1975 still 
supports kit foxes (California Department of Fish and Game 1989), although populations are 
declining (California Department of Fish and Game 1988) and those in thenorthem portion of the 
species’ range are small and isolated (U.S. Fish and W&Uife Service 1983). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area. The San 
Joaquin kit fox is present in the East San Joaquin Basin, West San Joaquin Basin, and Sacramento- 
San JoaQrin Delta Ecological Zones. ‘. 

Life History and Habitat Requirements. San Joaquinkit foxes occur in seasonal wetland, 
alkali desert scrub, grassland, and valley foothill tidwood habitats (U.S. Fish and Wildlife Service 
1983). Before the rapid expansion of irrigated agriculture in the San Joaquin Valley, the alkali desert 
scrub association was,probably the species’ prime habitat (Grinnell et al. 1937). 

Kit foxes ,are primarily nocturnal and carnivorous. Major prey includes kangaroo rats, black- 
tailed hares, desert cottontails, deer mice, and California ground squirrels. Although kangaroo rats 
are a dominant prey&mm the San Joaquin Valley (U.S. Fish and Wildlife Service 1983), California 
ground squirrels are the most important prey item in some other portions of the kit fox’s range 
(Baiestreri 1981,Halll983, O’Farrell et al. 1987, Clifton 1989). Kit foxes apparently do not require, .’ ~.’ 
‘chinking water (Egoscue 1956, Morrelll972). 

Kit fox home-range sixes vary from 640 to 1,280 acres, with substantial overlap among 
individuals (MorreIll972, Zoehick et al. 1987). The foxes usually inhabit a&as with loose-textured 
soils suitable for den excavation (U.S. Fish and Wildlife Service 1983). Where soils make digging 
difficult, the foxes frequently use and modify burrows built by other animals (Orloff et al. ‘1986). 
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Structures such as culverts, abandoned pipelines, and well casings may also be used as den sites 
(U.S. Fish and Wildlife Service 1983). 

The ,foxes change den sites frequently, moving most often in summer. &tirs are fortned 
during &ter, with young born in spring (Morrell 1972). Natal dens are used f?om December 
through May, with the same natal dens often &ed in subsequent years (U.S. Fish and Wildlife 
Service 1983). Den changes may occur in response to a depleted prey base or increased numbers of 
fleas or other external parasites (Egoscue 1956). ’ 

Reasons for Decline. The San Joaquin kit fox population has declined primarily as a result 
of habitat loss to agricultural, urban, industrial; and mineral development in the San Jo&pun Valley 
(U.S. Fish and Wildlife Service 1983). Iu 1979, only 6.7% of the native habitats in the San Joaquin 
Valley south of Stanislaus County remained untilled,or undeveloped (O’Farrell et al. 1987). Road 
kills, illegal shooting and trapping, and secondary poisoning and prey reduction from rodent control 
programs may be significant factors in the species’ decliue. 

Designated Critical Habitati None. 

Recovery Plan and Recovery Requirements. USFWS approved a recovery plan for the 
Sanioaquin kit fox in 1983 (U.S. Fish and Wildlife Service 1983); which outlines steps allowing 
for the reclassification of the kit fox to threatened. Before the consideration of reclassification of 
the kit fox, three objectives must be achieved: 35,000 acres ofhabitat must be secured within ahigh- 
priority area, protection ofthe kit fox and its habitat throughout the species’ range must be provided, 
and management of the kit fox must provide at least 1.4 adult animals per square mile on private and 
public lands. The highest priority kit fox populations are within western Kern and eastern San Luis 
Obispo Counties, the federal lands in the Elk Hills, and the Carrizo and E&horn Plains (U.S. Fish 
and Wildlife Service 1983). 
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SAN JOAQUIN VALLEY WOODRAT (Akotoma fuscipes riparia) 

Legal Status. The San Joaquin VaIley woodrat is designated as a California species of 
special concern and is listed as endangered under the federal Endangered Species Act. 

Historical and Current Distribution and Status. The San Joaquin Valleywoodrat inhabits 
San Joaquin Valley communities along the lower portions ofthe San Joaquin and Stanislam Rivers 
in the northern San Joaquin Valley, California., Historical records for the San Joaquin Valley 
woodrat indicate that the species was distributed in communities along the San J&pin, Stanislaus, 
and Tuolumne Rivers; along Corral Hollow in San Jose County, elsewhere in San J&pin and 
Stanislaus Counties, and in Merced County (Hooper 1938, Williams 1986). Before the statewide 
reductionof San Joaquin Valley communities bynearly90% (Katibah 1984),&e San JoaquinValley 
woodrat probably ranged throughout the extensive San Joaquin Valley forests along mqjor streams 
flowing onto the floor ‘of the northern San Joaquin Valley. Today, San Joaquin Valley woodrat 
populations are greatly depleted, with the only knoti population at Caswell Memorial State Park 
and a possible second population near Vemalis, San Joaquin County. Williams (1993) estimated 
a peak population at Caswell of 437 animals, based on a mean density of 4.8 wood&s per hectare 
on 223 acres of suitable habitat. 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. The species 
is present in the East San Joaquin Basin Ecological Zone and could be ‘@resent in the West San 
Joaquin Basin Ecological Zone. It historically occurred in the San JoaquinRiver, East San Joaquin 
Basin, West San Joaquin Basin, and Sacrsmento-San Joaquin Delta Ecological Zones. 

Life History and Habitat Requkements. San Joaquin Valley woodrats are most abnndant 
where shrub cover is dense and least abundant in open areas. In San Joaquin Valley areas, highest 
densities of woodrats and their nests are often encountered in willow thickets with au oak overstory. 
The species is common where there are deciduous vaIley oaks but few Iive oaks. Mostly active at 
night, the woodrat’s diet is diverse and principally herbivorous, comprising leaves, &hits, terminal 
shoots of twigs, fpowers, nuts, and fungi. The young are born in stick nest structures or “lodges” 
(located on the ground) that are 2-3 feet high and 4-6 feet in diameter. .Most lodges are positioned 
c&r or against logs (Cook 1992, cited in Williams 1993). Unlike other subspecies of the dusky- 
footed woodrat, the San Joaquin Valley woodrat occasionally builds nests in cavities in trees and 
artificial wood-duck nest boxes (Williams 1986). 

Reasons for Decline. Potential threats to this species include habitat ,conversion to 
agriculture, wildfire, disease, predation, ‘flooding, drought, dlearing of San Joaquin Valley, 
vegetation; use of rodenticides, and browsing and tram@ing by -ungulates. There has been a 
statewide reduction of San Joaquin Valley communities by nearly 90% (Katibah 1984) from 
elimination andmodifi.dationof San JoaquinValleyforests along valley-floor river systems to urban, 
commercial, and agricultural development; wood cutting; reclamation and flood control activities; 
heavy groundwater pumping; river channelization; dam building; and water diversion. 

. 

Designated Critjcal Habitat. None. 
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Recovery Plan and Recovery Requirements. USFWS prepared a draft recovery plan for 
arid-upland and San Joaquin Valley species, including the San Joaquin Valley woodrat, for the San 
Joaquin Valley (U.S. Fish and Wildlife Service 1997). The conservation actions include: surveying 

. . and mapping all San Joaquin Valley areas along the San Joaquin River and its major tributaries; 
developing incentive programs in collaboration with landowners and local levee-maintenance 
districts for presenring San Joaquin Valley vegetation; developing a plan for restoring San Joaquin 
Valley habitat and establishing San Joaquin Valley corridors and, if necessary, reintroducing San 
Joaquin Valley woodrats to suitable habitat; initiating a genetic study to determine inbreeding levels 
and devising a procedure for ensurin g that translocations have no adverse effects on the species; 
establishing conservation easements to accomplish habitat restoration, linkage, and reintroduction 
goals; beginning efforts to restore and link San Joaquin Valley habitats and reintroduce woodrats as 
appropriate; and reevaluating the status of the woodrat within 3 years of recovery plan approval. 
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ALEUTIAN CANADA GOOSE (Brunta cunadensis ssp. leucopqreia) 

Legal Status. The Aleutian Canada goose is federally listed as threatened under the 
Endangered Species Act. 

Historical and Current, Dis&iiution and Status. Hi&orically, Aleutian Canada, geese 
wintered tirn British Columbia to CaIifornia and northwestern Mexico. Although they occurred 
throughout California, the ‘greatest concgtrations were found’in the Sacramento and San Joaquin 
Valleys (Grinnell and Miller 1944). The subspecies bred throughout the Aleutian Islands and into 
Russia(Springer 1977). : 

The present population ofAleutian Canada geese migrates along the northern California coast 
and winters iq the Central Valley near Colusa and on scattered feeding and roosting sites along the 
San Joaquin River from Modesto td Los Banos (Jones & Stokes Associates a@ CH2M Hill 1936, 
Nelson et al. 1984). Fall migration usually begins in late August or early Septtiber, with birds 
arriving in the Central Valley between October and early November (U.S. Fish and Wildlife Service 
1980). Springmigrationusuallybeginsinmid-Februaryandcontinues to earlyMarch(U.S. Fishand 
Wi@ife Service 1980). The current population estimate is approximately 24,000 individuals (63 
FR 68:17,350-17,352). i 

Dist~@ution in the CALF’ED Bay-Delta Program (CAIXED) Solution Area. The 
Aleutian Cauadagoose is present during &ll and winterinthe ColusaBasin, East SanJoaquinBasin, 
and West San Joaquin Basin Ecological Zones. During migration, it could also, occur in the Butte 
Basin., Feather R&&utter Basin, Yolo Basin, id Sa~~to-SanJo~uinDeltaEcoPogic~ Zones. 

Life History and Habitat Requirements. Aleutian Canada geese forage in harvested 
cotiekls, newly planted or grazed pastures, or other agricultural fields (e.g., rice stubble and green 
barley): Lakes, reservoirs, ponds, and flooded fields are used for roosting and loafing (Grinnell and 
Miller 1944, U.S. Fish and Wildlife Service 1982). They also roost in large marshes and stockponds. 

Reasons for Decline. Predation by introduced Arctic foxes on the breeding islands is the 
primaryreason for the population‘decline (Yparraguirre 1978). Pred#ion bythese foxes eliminated 
most breeding colonies of the Aleutian Canada goose a&, by the 193Os, the subspecies was nearly 
extinct, with only one breeding colony on the tiny island of Buldir (U.S. Fish and Wildlife Setiice 
1982).. Avian cholti is currently a major threat to the concentrations of Aleutian Canada geese in 
the Central Valley. This subspecies is particularly vulnerable to cholera outbreaks becarase m&t of 
the population overwinters in a small geographic~ area. .Sport hunting also has added to the species’ 
decline (U.S. Fish and Wildlife Service 1982). 

Designated Critical Habitat. None. 
, 
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Recovery Plan and Recovery Requirements. A recovery plan for the Aleutian Canada 
goose was approved by USFWS in 1978 and revised in 1982 (U.S. Fish and Wildlife Service 1982). 
The plan outlines three primary objectives to be achieved before considering delisting tfie species: 

.. to maintain the wild populations at or above 1,200 individuals, to reestablish.self-stistainiug breeding 
populations of 5.0 pairs or more on three former breeding areas other than Buldir Island, and to 
continue an active public relations program (U.S. Fish and Wildlife Service 1982). 
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BALD EAGLE (Huliaeetus leucocephalus) 

Legal ‘Status. The bald eagle. is listed as endangered under the Calif&a Endangered 
Species Act, as threatened under the federal Endangered Species Act, and as fully protected under 
the Cahfkxnia Fish and Game Code. The bald eagle is also protected under the federal Bald and 
GoldenEagleProtection Act. ’ 

Historical and Current Distribution and Status. Historically, the bald eagle nested 
throughout Califo.rnia; however, the current breeding distribution is restricted primarily to the 
mountainous habitats in the notiern quarter of the state, in the northern Sierra Nevada, Cascades, 
and northern Coast Ranges (CaUxnia Department of Fish and Game 1992). Bald eagles winter at 
lakes, reservoirs, and along major river systems throughout most of central and northern California ’ 
and in a few southern California localities. 

By.1972, there were only 26 known active bald eagle territories in California. Presently, 
approximately 100 pairs of bald eagles nest in the state. Nesting remains primarily restricted to the 
northern part ofthe state, with concentrations ofbirds at ShastaLake, Claire Engle Lake, Eagle Lake, 
and Lake Ahnauor, and on the Pit River between Lake B&ton and Shasta Lake. Additionally, three 
pairs’ of bald eagles are known to nest onthe floor of the Central Valley in Shasta and Tehama 
Counties. Another pair of bald eagles is known to nest at Eastman Lake (Chowchilla River) in 
Madera County. The species appears to be increasing in most portions of the state (California 
Department of Fish and Game i992). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution Pirea. &ld eagles 
are resident in the North Sacramento Valley and Butte Basin Ecological Zones and winters or is a 
regular visitor in Cottonwood Creek, Colusa Basin, Yolo Basin, Feather River/Sutter Basin, 
AmericanRiverBasi.n,EastsideDeltaT~butaries, East San JoaquinBasin, West San JoaquinBasin, 
Sacramento-SauJoaquin Delta, and Suisun &ksh/North San Fraucisco Bay Ecological Zones. 

Life History and Habitat Requirements. Bald eagle nesting territories in California are 
. found primarily in Ponderosa pine and m$ed conifer forests. Bald eagle nest sites are always 

associated with a lake, river, or other large water body and are usually within 1 mile of water. Nests 
are usually constructed in a tree that provides an unobstructed view of the water body and that is 

_ almost always the dominant or codominant tree in the surrounding stand. Snags a& dead-topeed 
live trees are in~portant habitat components in a bald eagle nesting territory, providing perch and 
roost sites. 

Bald eagles winter along rivers, lakes, or reservoirs that support adequate fish or water bird 
prey and have mature trees or large snags available for perch sites.’ Bald eagles oRen roost’ 
communally during winter, typically in mature trees or snags with open bran&i@ structures that are 
isolated from human disturbance. 



Reasons for Decline. Early declines inbald eagle populations have been attributed to human 
persecution and destruction ofriparian, wetlaud, and coniferous forest habitats. The most important 
factor that contributed to the decline of bald eagle populations, however, was a reduction in 

” reproductive success resulting from eggshell thinning caused by DDE (dichloro-diphenyl- 
dichloroethylene), a metabolite of the agricultural pesticide DDT. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirement& USFWS developed a recovery plan for the 
Pacific population of bald eagles in 1986. The status of the breeding population was considered the 
most important criterion for delisting the population. Numerical goals for wiritering populations 
were not established in the recovery plan because of annual fluctuations in migratioti patterns and 
habitat use. Wintering habitat must be managed, however, to. support existing populations and allow 
for the proposed increase in the bald eagle population. G 

Delisting would be considered on a regional basis if four criteria were met: a minimum of 
800 pairs nested in the seven-state Pacific recovery are& the nesting pairs produced an average of 
at least one fledged young per pair, with an average success rate per occupied site of no less than 
65% over a 5-year period; population recovery goals were being met in at least 80% of the 
management zone with nesting potential; and there was no persistent long-term decline in any sizable 
wintering population (greater than 100 birds). 
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CALIFhNIA BROWN PELICAN (Peitkmus acidentalis califsmicus) 

Legal Status. The California brown pelican is listed-as endangered under the California and 
federal Endangered Species Acts and is designated as a lily protected species under the California 
Fishand Game Code. 

Historic and Cur&t Distriintion and Status. Until the 196Os, thousands of brown 
pelican bred on Anacapa Island and other Chanrtel Islands. A rapid de&e, of nesting success, 
resulting from the effects of DDT, led to a sharp reduction in the species’ population. 
were only three young raised in California. 

In 1970, there 

(Cogswell 1977). 
Since the ba;n of DDT, numbers have begun to increase 

The brown pelican currently nests on the Chamkl I&m&, Anacapa Island, Santa 
Barbara I&ml, and Santa Cruz Island. Dtig summer and fall, brown pelicans can also be found 
at the Salton Sea, along the Lower Colo,rado River, and along.the central and northern coast (Zeiner 
et al. 1990): 

Distriiution in the CALF’ED Bay-Delta Program (CALITED) Solution Area. The brown 
pelican is present in the Suisun Marsh/North San Francisco Bay Ecological Zone but it’ does not 
breed there. 

Life History and Habitat Requirements. The brok, pelican occurs along the coast of 
California and can be found in estuarine habitats along the coast and on rocky islands off the coast. 
Pelican nests consist of arknged sticks on the ground (California Department of Fish and Game 
1992); the species breeds between March and April, with birds present at nesting islands uIllti1 early 
August (Zeiner et al. 1990). From Santa Barbara County north, the number of pelicans is low until 
May, when the number increases and peaks during summer months. There is also &II in&.x ofbrown 
pelicans from Mexico fkom May until November (Small 1994). The predominate prey for the brown 
pelican is small fish such as anchovies, but the species wiIl sometimes eat crustaceans and even 
carrion (Zeiner et al. 1490). 

Reasons for Decline. The main reason for the past decline of the brown pelican was the 
accumulation of DDT in their bodies. . This chemical (used as a pesticide) caused sterility in some 
and the taking of eggshells for those able to breed, causing q near total failure of recruitment at 
nesting sites (Cog&e11 1977). Periodic El Nino events have also contributed to the decline ef this 
species (Small 19’94). Potential oil spills in the Santa&trbara Channel, disturbance ofpost-breeding 
.roost.ing sites, injury and death from fishing hooks and lines, and disease also’pcse serious threats 
to the brom pelican (California Department ofFish and Game 1992). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan was prepared In 1983. The 
plan recommended that the brown pelican be reclassified as threatened when a 5-year mean 
productiv@ of 0.7 OCCLIIX when there are at least ‘3,000 pairs and be considered for delisting when 
a 5-year mean productivity of 0.9 occurs when there are at least 3,000 pairs (Califotia Departnient 
of Fish and Game 1992). 
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C+,IFORNTA CLAPPER RAIL (Ualhs longirosiris obsolretus) 

Legal Status. The California clapper rail is state and federally listed as cndangercd under 
the California and federal Endangered Species Acts and as fully protected under the California Fish 
and Game Code. 

Historkd and Current Distriiution and Stat&. Historically, the largest populations of 
California clapper rail occurred in saline emergent wetlands throughout south San Francisco Bay 
(Grinnell and Miller 1944). Smallerpopulatious were. present in marshes along the San Mateo coast 
and those adjacent to Monterey Bay and the Elkhorn Slough (U.S. Fish and Wildlife Service 1984). 
The historical distribution may have included coastal marshes ofHumboldt and Morro Bays (Brooks 
1940). 

Gverharvest by commercial and sport hunters led to the depletion ofthe California clapper 
rail by t&e early 1900s (U.S. Fish and Wildlife Service 1984). Protection from barvesting was 
affbrdedtothespeciesthroughtheestablishmentoftheMigratoryBlirdTreatyActof1913. Clapper 
rail populations appeared to rccovcr pyith protection; however, habitat loss accelerated in the early 
1900s when marshes were converted to other uses (DeGroot 1927). By the late 197Os, more than 
2,800 acres of marsh habitat bad been lost. ? 

The current distribution of the California clapper rail is restricted to San Fxancisco Bay, 
where as few as 300 individuals may occupy the remnant native marshes (California Department of 
Fish and Game 1992). Recently, California clapper rails have been seen in Suisun Marsh, an area 
historically not occupied by the species (U.S. Fish and Wildlife Service 1984). It is believed that the 
increased salinity of Suisun Marsh resulting from decreased flows from the Delta have allowed the 
clapper rail to expand into this area (US. Fish and Wildlife Service. 1984). Bver 90% of the 
population, however, .is still found in south San Francisco Bay (California Department of Fish and 
Game 1992). 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. The 
California clapper rail is present in the Suisun Marsh/Nor& San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. The California clapper rail occupies saline azd 
brackish emergent wetlands. Vegetation in these wetlands is generally dominated by pickleweeds 
or cord grasses, both of which are used for nesting (U.S. Fish and Wildlife Service 1984). Clapper 
rail populations have declined in areas where alkali bulrushes dominate (U.S. Fish and Wildlife 
Service 1984). 

Clapper rails nest hrn mid-March through July in the lower cord-grass-dominated marsh 
zones near networks of small tidal sloughs @eGrqot 1927, U.S. Fish and Wildlife Service 1984). 

. These sloughs provide protected routes for movement and fora&g for the adults and young &J.S. 
Fish and Wildlife Service 1984). Vegetation ,and drift material are used in the construction of a 
canopy over the platform nest (U.S. Fish and Wildlife Service 1984). Cord-grass habitat and 
associated nesting materials may provide more protection from high tides because of the ability of 
nests to float. Additionally, the uniform, dense cover of the cord grass may provide more protection 
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for young and adults than other more patchy upper marsh areas. During winter, clapper rails may 
be more widely distributed in the marshes and may use the upper marsh vegetation for cover, 
especially during extreme high tides (U.S. Fish and Wildlife Service 1984). 

The California clapper rail feeds primarily on invertebrates; in south San Francisco Bay, the 
introduced horse mussel, spider clams, and yellow shore crabs are primary food items (Moffitt 1941). 

Reasons for Decline. Loss of tidal marshes is the primary reason for the decline of the 
California clapper rail: Many of the remaining~marshes lack extensive high marsh habitat and have 
steep earthen levees, making them unsuitable for clapper rails. Additionally, pollution from sewage 
effluent, industrial discharges, and urban runoff has contaminated the species’ food sources. 
Predation on young and eggs by the introduced red fox may be responsible for the recent rapid 
decline of the clapper rail population in south San Francisco Bay. 

Designated Critical Habit& None. 

Recovery Plan and Recovery Requirements. USFWS (1984) developed a recovery plan 
for the California clapper rail and the salt marsh harvest mouse. The objectives of the plan 
emphasize protection and enhancement of existing marshes and restoration of former habitat. The 
specific objectives are outlined under ‘Recovery Plan and Recovery Requirements” for the salt 
marsh harvest mouse. 

The establishment of the San Francisco Bay National Wildlife Refuge has preserved 
approximately 40% of the remaining clapper rail habitat in south San Francisco Bay. The refuge 
contains many’areas with high potential for marsh restoration. Potential habitat for the rail exists 
in Suisun Marsh. 
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CALIFORNIA CONDOR (Gjmogyps californianus) 

Legal St&us. The California condor is listed asendangered under the California and federal 
Endangered Species Acts and is designated as a fully protected species under the California&h and 
Game Code. 

Historic and Current Distribution and Status. California condors w.ere once widespread 
throughout western North America from British Columbia (Canada) to Baja California (Mexico) 
(California Department of Fish and Game 1992). After 1850, the species became rare north of 
California. The condor population declined until, by 1940, the species was restricted to only 
California woford 1953). All confirmed nest sites of the condor were located south of San 
Francisco and north of Baja Californian (Koford 1953). 

By the 198,Os, the California condor had been restricted to the Coast Ranges from northern 
Los Angeles County, San L& Obispo County, and Ttiare County in the western Sierra Nevada, In 
1987, the last wild condor was captured for an intensive captive-breeding program. As of October 
30,1998,, the total population was 150 birds; 104 incaptivi~and~46 in the wild. There are’25 
condors around Vermillion Cliffs near the Grand Canyon (Arizona), five at VentanaBig Sur 
(Monterey and San Luis Obispo Counties), and 16 at Lion Canyon/Castle Crags (SantaBarbara and, 
Ventura Counties) (Los Angeles Zoo 1998). a 

Distribution iu the CALFED Bay-Delta Program (CALkED) Solution Area. The 
California condor is present in the West San Joaquin Basin Ecological Zone. 

Life History and Habitat Requirements. TheCalifornia condor can be found in mountains 
and surrounding grasslands where it can easily spot and approach carrion (Zeiner et al. 1990). They 
also require large trees and snags for roosting (Zeiner et al. 1990). Condors nest in caves, crevices, 
behind rock slabs, or on large ledges on high sandstone cliffs. Eggs are not laid in nests but on b,are 
ground (Zeiner et ai. 1990). 

.Reasons for Decline. Human activities, directly and indirectly, have been thegreatestthreat 
to the California condor’s survival. Egg collecting, egg predation by ravens ,and other predators, 
poisons and contaminants, shooting, lead poisoning, energy development and human disturbance 
have lead to the significant decline of this species (California Department of Fish and Game 1992, 
,Ca.lifomia Condor Recovery Team 1994). 

Designated Critical Habitat. Approximately 570,000 acres of ,critical ,habitat has been 
designated for the California condor in six southern California counties (Ventura, Los Angeles, Santa i 
Barbara, San Luis, Obispo, Kern, and Tulare Counties), None of these critical habitat areas are 
located iri the CALFED Solu~on Area. 

Recovery Plan and Recovery Requirements. To be completed. 
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CALIFORMA LEAST TERN (Sierna antihum browni) 

. . Legal Status. The California least tern is listed as endangered under the California and 
federal Endangered Species Acts and as a fully protected species under the California Fish and Game 
Code. 

Zlistorical and Current Distribution and Status. Historically, California least terns 
occurred throughout coastal regions south of Santa Cruz County. Currently, nesting populations can 
be found from San Luis Obispo County to San Diego County, with the greatest number of breeding 
pairs in Los Angeles, Orange, and San Diego Counties. One breeding colony occurs in the San. 
Francisco Bay Area, California least terns are found in the state only during the breeding season 
(from April to Se&mber). 

From 1970 to 1991, the estimated number of breeding pairs increased form 600 to 1,830. 
Acquisition of nesting areas by public agencies has contributed.to better protection of existing 
colonies. Newly created shoreline areas have contributed to an increase in nesting habitat. 

Dihibution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. The least 
tern occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. California least terns nest in colonies of 30-50 
pairs on expansive stretches of shoreline and salt evaporation areas. They feed on a wide variety 
of small species of fish and other prey near the shore. 

Reasons for Decline. Nesting colonies are disturbed~by human activities ‘in nesting areas 
and predation by American crows, American kestrels, and introduced species such as feral cats and 
red foxes, Near developed’areas, native species that are tolerant of development (raccoons) exert 
an unnaturally high predation pressure. Off-road-vehicle use, coastal development, and other 
disturbances have .played a major role in reducing available nesting habitat. 

. Designated Critical Habitat. .None. ’ 

Recovery Plan and Recovery Requirements. A recovery plan for the California least tern 
was issued in 1980 that emphasized annual breeding-population surveys and site management and 
protection activities, including predator control and protection from human activities. 
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LEAST BELL’S OREO (yireo belliipusillus) 

Legal Status. The least Bell’s vireo.is listed‘as endangered under the California and federal 
Endangered Species Acts. 

Historical and Current Distribution and Status. The least Bell’s vireo’s historical range 
once spread fiorh interior northern CaPiforuia near Red Bluff (Tehama County) south through the 
Sacramento and San Joaquin Valleys, and in the Coast Ranges from, SantaClara County south to 
approximately San Fernando in Baja California (CaLifornia Department of Fish and Game 1992). 

‘Ihe current breeding range is restritited to two intermittent localities in the Salinas River 
Valley (Monterey and San Be&o Counties): one along the Armagosa River (Jnyo County) and 
numerous q populations from southern California (primarily SantaBatbara, Riverside, Ventura, 
arid San DiegoCounties) into northwest Baja California 

Distriiution in the C.ALF’ED Bay-Delta Pro@n~ (CALFED) Solution Area. The least 
Bell’s vireo no longer occurs in any of the 14 ecological zones. 

Life History and Habitat Requirements. This insectivorous species inhabits dense, 
willow-dominated ripari&n habitats with lush understory vegetation, which is limited to -the 
immediate vicinity of watercourses. Unlike its other subspecies, the least Bell’s vireo does not 
frequent upland sites and is especially vulnerable to the loss and ffigrnentation of ripariau habitats 
(51 I% [85]:16474-16483, May 2 1986). It is a summer resident of the following ripariau habitats: 
willow (Salix sp.), cottonwood (Popuhrs fiemontii) forests, oak (usually Quercus agrifolia) forests, 
shrubby thicket (often composed solely of willow species, usually riarrowleafwillow, Sahx dexigua 
or black willow, Salix gooddingii), and dry washes (with willow thickets at the edges to provide 
foraging habitat and nest sites) (California Department of Fish and Game 1992). 

Reasons f6r Decline. Loss and fragmentation of willow-dominated riparian areas is the 
major cause’of the decline of the least Bell’s vireo. Brood parasitism by the brown-headed cowbird 
has aIso contributed to the decline of this species (California Department of Fish and Game 1992). 

Designated Critical Habitat. The U.S. Fish and WiNlife Service (IJSFWS) has designated 
38,000 acres in 10 localities in six counties in southern California as critical habitat for this species 
(59 FR 4845, February2; 1994). 

Recovery Plan and Recovery Requirements. A draft r&over-y pIan has been prepared‘by 
USFWS (U. S. Fish and Wildlife Service 1998). The objective of the draft recovery plan is to delist 
the least Bell’s vireo. Actions identified in the recovery plan to achieve this objective include: 1) 
protect and manage ripariau and adjacent ‘upland habitats *thin the. least Bell’s vireo historical 
range, 2) conduct research to determine the current status of the species and its habitat within its 
current range and to identify its -ecological requirements, 3) develop and evaluate methods for 
restoring or enhancing habitat for the species, 4) establish additional populations withiu the species’ 
historical range, 5) evaluate .the progress of recovery, effectiveness of management and recovery 
actions, and revise management plans, and 6) provide.public information and education. 
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NORTHERN SPOTTEXI OWL (Strk occidentalis caurina) 

Legal Status. The northern spotted owl’is listed as threatened under the feheml Endangered 
Species Act. 

Historical and Current Distributjon and Sk&s.. Historically, the range of the northern 
spotted owl extended throughout the mountains ofnorthwestern California, western Oregon, western 
Washington, and southwestern British Columbia (Guttierrez et al. 1995). In California, thenorthern 
spotted owl’s range extends east to western Modoc County, south to Marin County, and north to the 
Oregon Border. The current distribution of the northern spotted owl is similar to the historical range 
where forested habitat still exists. 

Distribution in the CALF’ED. Bay-Delta Program (CALFED) Sohtiori Area. The 
northem spotted owl is present in the Suisun Marsh/North San Francisco Bay, Cohrsa Basin, 
Cottonwood CreekBasin, Sacramento River, andtheNorthern Sacramento Valley Ecological Zones. 

Life History and Ihbitat Requiremknts. North- spotted owls generalIy select mature 
and old-growth forest for habitat use (Forsman 1980; Forsman et al. 1984; Solis and Gutierrez 1990; 
Sisco 1990; Carey 1990, 1992). They have been found in the following forest types: Douglas-fir, 
westerq hemlock, grand fir, white fi, ponderosa pine, and Shasta red fir (Forsman et al. 1984). 

Northern spotted owls nest almost exclusively in trees, and the majority of egg laying occurs 
m April (Forsman et al. 1984). Annual variation in breeding may be related to weather conditions 
and fluctuations in prey abundance (Zabel et al. 1996). The primary causes ofmortality in northern 
spotted owls are starvation and predation by great homed owls and goshawks (Forsman et al. 1984). 
Spotted owls are perch-and-pounce predators that feed mainly on small and medium-size mammals 
(Marsh 1942, Forsman 1976, Barrows 1980, Solis 1983, Forsman et al. 1984, Barrows 1987, 
Carey 1990, Thomas 1990). 

Reasons for Decline. Loss of habitat f?om heavy logging is the primary reason for the 
decline ofthe northern spotted owl. Additionally, because ,of their specificity for certain kinds of 
habitat, low fecundity, long life span, and negative response to fragmentation and habitat loss, they 
are more likely to be negatively affected following extensive habitat disturbance (Forsman et al. 
1984, Forsmau 1988, Carey et al. 1992, Johnson 1992). 

Designated Critical Habitat. The Cokonwood Creek Ecological Zone has been designated 
as critical habitat for the northern spotted owl. 

Recovery PJan and Recovery Requirements. A recovery plan for the species has been 
prepared by the U.S. Fish and Wildlife Service (57 FB 17961838, January 15 1992). 
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WESTERN SNOWY PLOVER (Charadrius akxandriius nivosus) 

Legal Status. The western snowy plover (coastal populations) is listed asthreatened under 
the federal Endangered Species Act, designated as a species of special concern by the California 
Department of Fish and Game (,DFG), and designated a migratory nongame bird of management 

. concern by the U.S. Fish and Wildlife Service (LJSFWS). The inland populations of the western 
snowy plover is designated as a species of special concern by DFG and as a migratory nongame bird 
of management concern by USFWS. 

.._ 

Historical and Current Distribution and Status. Historical records suggest that nesting 
western snowy plovers were once more widely distributed in coastal California In coastal 
California, snowy plovers nested at 53 locations before 1970,(Page and Stenzell98 1). Since then, 
no evidence of breeding birds has been found at 33 of these 53 sites, which represents a 62% decline 
(Page and Stenzell981). 

The western snowy plover’s current distribution in California is along the coast from Oregon, 
to Mexico and near lakes in the drier interior portions of California. In 1980, the adult population 
was estimated at 3,408 individuals; by 1989 it was estimated at 3,031. The largest coastal breeding 
population of this species is found around the San Francisco Bay; the largest inland breeding 
populations are found around Owens Lake (Jnyo County) and Alkali Lake (Modoc County) (Small 

‘, 

1994). 

Distribution in the CALJ?ED Bay-Delta hogram (CALF’ED) Solution Area. De 
western snowy plover occurs as a nesting species in the Suisun Marsh/North San Francisco Bay, 
Yolo Basin, and West San Joaquin Basm Ecological Zones. 

. 
Life’ History and Habitat Requirements. The coastal populations nest on sandy beaches 

above the upper limits of normal tides. The inland populations nest around the shores of alkali lakes _ 
and along dikes of saltponds (Grinnell and Miller 1944). There are nesting sites scattered along the 
coast from the Oregon border to San Diego County, as well as along manyinland lakes and saltponds 
and on the Channel Jslands. (Rem&n 1978). Western snowy plovers nest from April to August. 
Nests are built by digging a depression in the sand and lining it with shells and other debris (Zeiner 
et al. 1990). Western snowy plovers feed on arthropods in the dry sands of the upper beach, rarely 
foraging in the wet sand, and primarily on brine flies around saltponds and alkali lakes (Cogswell 
1977). 

eeasons for Declink. Human activity around nesting sites is the major reason for this 
species’ decline. Almost everybeach that has suitable habitat shows signs of human disturbance, . ‘. 
especially by off-road vehicles @emsen 1978). Several lakes in the San.Joaquin Valley were 
chained and converted to f&and which contributed to the loss, of foraging and nesting habitat. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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ALAMEDA WHIPSNAKE (Mzsticophis lateralis euryxanthus) 

Legal Status. The Alameda whipsnake is listed as threatened under ffie California and 
federal Endangered Species Acts and as a fully protected speciesunder the CaliforniaFish and Game 
Code. 

Historical and Current Distribution and Status. The Alameda whipsnake historically 
occurred and currently occurs in Alameda and Contra Costa Counties (California Department ofFish 
and Game 1992). There are five remaining populations with little or no genetic flow between them. 
These populations are: 

(1) Sobrante Ridge, from the Tilden/Wildcat Regional Parks area to the Briones Hills, 
in Contra Costa County (Tilden-Briones population); 

(2) Oakland Hills, from the Anthony Chabot area to Las Trampas Ridge, in Contra 
Costa,County (Oakland-Las Trampas population); 

(3) Hayward Hills, corn the Palomares area to PleasantonRidge, in Alameda County 
(Hayward-Pleasanton Ridge population); 

(4) Mount Diablo vicinity and the Black Hills, in Contra Costa County (Mount 
Diablo-Black Hills population); and 

(5) Wauhab Ridge, from the Del Valle area to the Cedar MountainRidge, in Alameda 
County (Sunol-Cedar Mountain population) (62 FR 64306, December 5,1997). 

Distribution in the CAWED Bay-Delta Program (CALFED) Solution Area. The 
Alameda whipsnake occurs year round in the West San Joaquin Basin and Suisun Marsh/North San 
Francisco Bay Ecological Zones. 

Life History and Habitat Requirements. The Alameda whipsnake can occur in any inner 
Coast Range plant community, including chaparral, grasslands, open woodlands, on rocky slopes, 
and along open streams and arroyos (California Department of Fish and Game 1992). The mating . 
season for the species is March through June; males and females mate near the hibemacula of the 
female (62 FR 64306, December 5,1997). . 

Reasons for Decline. The primary cause of the decline of the Alameda whipsnake is the loss 
of habitat from human activities and the alteration of suitable habitat from fire suppression and the, . . 
resulting increased likelihood of catastrophic. wildfires. Habitat fragmentation from urban 
development and,associated highway and road development has led to genetic isolation of most 
populations. (62 FR 64306, December 5,1997.) 

Designated Critical Habitat, None. 
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Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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BLUNT-NOSED LEOPARD LIZARD (Gambelia siliu) 

. . Legal Status. The blunt-nosed leopard lizard is lkted as endangered under the California 
and federal Endangered Species Acts and as a fully protetited species under the California Fish and 
Game Code. 

Historical and Current Distribution and Status. The bhmt-nosed leopard lizard was 
historic~yfound~ou~outtheSanJoaquinV~~yand~jacentf~~~mSanJoaquinCounty 
to eastern San Luis Obispo County (California~Department of Fish and Game 1992). ~Blunt-nosed 
leopard lizard habitat was reduced from 228,000 acres to 158,000 acres between 1976 and 1980 
(California Department of Fish and Game 1992). The species currently occupies isolated and 
scattered areas of undeveloped habitat on the San Joaquin Valley floor and in the eastern foothills 
of the, Coast Range (California Department of Fish and Game 1992). 

Distribution in the hWED Bay-Delta Prog*m (+LF’ED) Solution,Area. The bhmt- 
nosed leopard lizard is a resident species in the East San Joaquin Basin and West San Joaquin Basin 
Ecoiogicil Zones. 

Life History and Habitat Requirements. Blunt-nosed leopard lizards are found in sparsely 
vegetated plains, alkali flats, grasslands, low foothills, canyon floors, and large washes (California 
Department of Fish and Game 1988). They inhabit areas with sandy soils and scattered vegetation 
and are usually absent fkom thickly vegetated habitats (California Department of Fish and Game 
1992). The mating season for the blunt-nosed leopard lizard is f&m late April.tbrough May (Zeiner 
et al. 1988). Breeding females can be identified by the orange or reddish spots on their sides ” 
(California Department of Fish and Game 1992). Blunt-nosed leopard lizards feed on a variety of 
insects, as well as on other,small lizards, and have been known to be cannibalistic (Zeiner et al. 
1988). 

Reasons for Declhie. Almost all of the suitable habitat in the San Joaquin Valley has been 
ehminated or liagmented by agricultural development and urbanization (California Department of 
Fish and Game 1992, U.S. Fish and Wildlife Service 1997). The use of agricultural pest control 
programs, which eliminate insectprey; intensive grazing; and petroleum and mineral extraction have 
also contributed to the decline, of the blunt-nosed leopard (U.S. Fish and Wildlife Service 1997). 

Designated Critical HabitaL, ‘None. 

Recovery Plan and Recovery Requirements. A recovery plan was first prepared by the 
YSFWS,in 1980 and revised in 1985 (U.S. Fish and Wildlife Service 1985). Reclassification ofthe :.. 
species as threatened may be considered when sufficient acreage has been secured to maintain self- 
sustaining populations ofblunt-nosed leopard lizardonthe San Joaquin Valley floor. Approximately 
30,000 acres of habitat in the San Joaquin Valley should be secured, with acquisition emphasis on 
optimal habitats containing comparatively high-density lizard populations. .Ropulations will be, 
collectively managed to meet or exceed a minimum average density of one lizard per acre. Delisting 
of this species may be possible when adjacent footbills and plains habitats of sufkient size to 
maintain self-perpetuatingpopulations have also been secured (U.S. Fish and Wildlife Service’1 985). 
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As part of the federal recovery plan, appro&natey 8,065 acres habitat are curretitly 
preserved, including the state-owned Alkali Sink Ecological Preserve (445 acres) in Frcsno County 
and the Allensworth State Park (593 acres), Prairie Wildflower Preserve (4,809 acres), Voice of 

. America transmitter site (630 acres), U..S. Forest Service Horse Pasture (790 acres), and Pixley 
National Wildlife Refuge (5,125 acres) in Tulare County. (U.S. Fiih and Wildlife Service 1985.) 
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GIANT GARTER SNAKE (Thamnophis &as) 

. . Legal Status. The giant garter snake is listed as threatened under the California and federal 
Endangered Species Acts. 

Historical and Current Distriikion and Stat& Historically, the giant garter snake was 
found throughout the Central’Valley, from Butte Cormty south to Kern County. Habitat loss 
resulting from wetland reclamation and agricultural development extirpated the giant garter snake 
from the southern one-third of its range from the 1940s to 1950s (Hansen and Brode 1980)’ 
Presently, populations of the snake arc limited to ponds, sloughs, marshes, and rice fields of 
Sacramento, Sutter, Butte, Colusa, and Glenn Counties, although remnant populations exist along 
the western border of the Yolo Bypass in Yolo County and along the eastern fringes of the Delta 
&om the Laguna Creek-Elk Grove region of Sacramento County south to Stockton, San Joaquin 
County (Hansen 1986; 58 FR 54053., October 20, 1993). The U.S. Fish and Wildlife Service 
(USFWS) recognized the existence of 13 populations of giant garter snake (58 FR 54053, October 
20, 1993). Some populations may not be viable because they are small, highly fragmented, and 
restricted to small patches of habitat of limited quality. Populations in the Colusa, Butte, Sutter, and 
American River basins are associated with rice production and occupy the agricultural water delivery 
and drainage ditches (58 FR 54053, October 20,1993). The largest extant population inhabits the 
water channels and ditches of agricultural lands in the American River basin at the confluence of the 
American and Sacramento Rivers (58 FR 54053, October 20,1993). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area. The giant 
garter snake is present in the Butte Basin, Feather River/Sutter Basin, Colusa Basin, Yolo Basin, 
American River Basin, Eastside Delta Tributaries; Sacramento-San Joaquin Delta, East San Joaquin 
Basin,and West San Joaquin Basin Ecological Zones. 

Life History and Habitat Requirements. The giant garter snake is endemic to emergent 
wetlands in the Central Valley. The species’ habitat includes marshes; sloughs; ponds, small lakes; 
and low-gradient waterways, such as small streams, irrigation and drainage canals; and rice fields 
(58 FR 54053, October 20,1993). The giant garter snake requires adequate water with herbaceous, 
emergent vegetation for protective cover and foraging habitat. Primary food items include fish, 
tadpoles, and frogs (Hansen and Brode 1980). Open areas and grassy banks are needed for basking. 
Small mammal burrows and other small crevices at higher elevations provide winter hibernation sites 
and refuge from floodwaters (58 FR 54053, October 20,1993). . 

All three habitat components ‘(cover and foraging habitat, basking areas, and protected 
hibernation sites) are needed. Because of their lack of basking areas and the lack of prey. ,.’ :’ 
populations, ripafian woodlands usually do not support the giant garter snake (Hansen and Brode 

. 1980). Additionally, because of predation by introduced fish, larger rivers generally do not support 
the snake (58 FR 54053, October 20,1993). “I 

, 
Reasons for Decline. Habitat loss to agricultural development has been the primary factor 

in the decline of giant garter snake populations. Small~remaining populations are susceptible to 
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predation by fish, mammals, and birds. Additional causes of mortality include vehicular traffic, 
agricultural practices, and maintenance of water channels. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requireme+ A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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CALIFORNIA RED-LEGGED FROG (Rana aurora draytoni) 

. Legal Status. The California red-legged frog is listed as threatened under the federal 
E&angered Species Act and is a California species of special concern. 

Historical and Current Distribution and Status; The Californiared-legged frog was found 
in scattered populations throughout much of lowland California west of the Sierra Nevada The 
species’ range extended from coastal Marin County; inland into Shasta County, grid south into 
northwestern Baja Ctifornia, Mexico (57 FR 45761, October 5,1992). Habitat loss has resulted in 
the species’ extirpation from appro&mately 75% df its historical range (57 @R 45761, October 5, 
1992), including the floor of the Central Valley and probably more than one-half of the drainage 
systerwin the valley (Hayes and Jennings 1986). There are only three areas now known to support 
large breedingpopulatioti (2350 adults) ofthe Californiared-legged frog: Pescadero MarshNature 
Reserve, San Mate0 Counw, Point Reyes National Seashore, Mariu Counv, and Rancho San Carlos, 
Monterey County (57 FR 45761, October 5, 1992). Other breeding localities include the Los 
Vaqueros area in Alameda County, Webber Creek in El Doradg County, and PlumaS County. 

Distribution h the CALF’ED Bay-Delta Program (CALFED) Solution Area. The 
Califomia red-legged frog is fcund in the West San Joaquin Basin, Eastside Delta Tributaries, and 
Feather Rive&utter Basin Ecological Zones. , .’ 

Life History and Habitat Requirements. California red-legged frogs require cold pond 
habitats (including stream pools and stockponds) with emergent and submergent vegetation (Storer 
1925). Habitats with the highest densities of frogs tie deepwater pon& ‘(at least 3 feet deep) with 
dense stands of overhanging willows and a f?inge of cattails (Jennings 1988,‘Hayes and Jennings 
1988). Red-legged frogs occur most fiequentiy in intermittent waters that lack fish and bullfrogs 
(Hayes and Jennings 1988). 

California red-legged fi-ogs lay their eggs ‘in clusters around aquatic vegetation from 
December to early April. The larvae require approxima@ly 3-5 months to complete metamorphosis 
(Storer 1925). Adults are highly aquatic ‘when active, bit are less dependent on permanent water 
bodies than other tig species. @ode and Bury 1984). Adults may estivate during dry periods in 
rodent holes or cracks in the soil (Hansen pers. comm.). 

Reasons ‘for Decline. The causes of the red-legged i?og’s decline are poorly understaod 
(Hayes and Jennings 1986); how&r, several factors have probably contribute4 to their decline, 
including overharvest, habitat loss, and an increase in introduced fish and bullfrog populations. 
Specific areas, such as the San Joaquin Valley, were particularly affected by wetland reclaniation ar@ . 
species harvest (Jennings and Ha$es 1984). The continued loss of wetland habitats threatens 
remaining populations. 

The number of permanent ponds located in the Central Valley bilow an elevtition of 
4,500 feet has increased (Moyle 1978); however, motit red-legged frogs are restricted to &err&tent 
waters. Hayed and Jennings (1988) suggested that this restriction is the result of the introduction of 
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non-native fishes and bullfrogs to wetland habitats with permanent water. Introduced fishes and 
btiogs prey on red-legged frog larvae and adults and compete with them for food. 

Designated Critical Habitat None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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DELTA SMELT (Hypomesus transpacijkus) 

Legal Status. The’ delta smelt is listed as threatened under the California and federal 
Enciangered Species Acts. 

Historical and Current Distribution and Status. Delta smelt are found mainly in the 
waters of the Delta and Suisun Bay, but are generally most abundant in the western Delta and eastern 
Suisun Bay (Honkers Bay). Their spawning distribution varies from year to year within the Delta. 
The species is endemic to the Sacramento-San Joaquin estuary and its population abundance varies 
substantially from’year to year. Abundance has been uncharacter&tically low since 1982, in large 
part because ofthe extended drought of 1987-1992 and possibly to extremely wet year& 1983 and 
1986 (Moyle et al. 1989). Population abundance has fluctuated recently from increases in some 
years to uncharacteristic decreases in other years (kkragency Ecological Program 1998). 

Distribution iu the CALFED Bay-Delta Program (CALF’ED) Solution Area. Delta smelt 
‘are confined primarily to the Delta and Suisun Marsh/San Francisco Bay Ecological Zones. They 
appear to move upstream fkom Suisun Bay i&o the Delta in winter and spring to spawn. After early 
rearing in the Delta, they tend to move downstream to low-salinity habitats. in the western Delta 
(particularly in drier years) and Suisun Bay (in both wet and dry years). Smdl populations also occur 
in the papa River estuary and Suisun Marsh. 

Life History and Habitat Requirements. Delta smelt are small, plankton-feeding fish that 
usually live for only 1 year. In most years, delta smelt spawn primarily ih the upper end of Stiisutr 
Bay, in MontezumaSlough, and in the northern and central Delta. In the Delta, they spawn mostly 
in the Sacramento River channel, centralDelta, and adjacent sloughs (59 FR 852, January 6,1994). 
Delta smelt typically spawn from February through May and spawning is believed to take place 
primarily inshallow edgewaters andriver areas under tidal influence with moderate to fast velocities 
(Waug 1991) A pproximately 2 parts per thousand’salinity, or the area just upstream of it, is the 

, principal habitat of delta smelt larvae and young juveniles (Herbold et al. 1992, Jassby 1993). 
.‘I’- “” 

Reasons for Decline. Factors that contribute to low abundance relative to historical 
conditious include change in flow patterns; entrainment in diversions; contaminants; and species 
interactions, particularly competition and predation associated with establishment of non-native 
species (Stevens et al. 1990, Herbold et al. 1992). Although effects of contaminantshave not been 
specifically described for delta smelt,,pesticides have been found in the Sacramento River in recent 
years at concentrations potentially harmful to fish larvae (Herbold et al. 1992). Recent bioassays’by 
the Central Valley Regional Water Quality Control Board indicate that ‘water in the Sacramento. 
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River is periodically toxic to larvae ofthe fathead minnow, a standard U.S. Environmental Protection 
Agency (USEPA) test organism (Stevens et al: 1990). . 

Food availability may be an important factor affecting survival of delta smelt larvae. 
Abundance of rotifers and phytoplankton has declined in recent years (Obrebski et al. 1992). 
Rot&r-s are small and may be important to the diet of larval delta smelt (California Department of 
Water Resource and U.S. Bureau of Recl,amation 1993) and other fish larvae (Hunter 1981). 

Designated Critical Habitat Critical habitat for delta smelt iqcludes the areas of all waters 
and all submerged lands below ordinary high water and the entire water column bounded by and 
contained in Suisun Bay; the length of Goodyear, Suisrm, Cutoff, First Mallard, and Montezuma 
sloughs; and the existing contiguous waters contained within the Delta. 

Recovery Plan and Recovery Requirements, USFWS (1996) developed a recovery plan 
for delta smelt, the objective of which is to manage the estuary in sukh a way that it is a better habitat 
for native fish in general and delta smelt in particular. Recovery is tied.to increased abundance and 
distribution within the Bay and Delta. Improved habitat conditions will allow delta smelt to be 
widely distributed throughout the Delta and Suisun Bay. 

Citations 

Herbold, B., A. D. Jassby, and P. B. Moyl~. 1992, Status and trends report on aquatic resources in 
the San Francisco estuary. San Francisco Estuary Project, U.S. Environmental Protection 
Agency. Oakland, CA. 

Hunter, J. R. 198 1. Feeding ecology and predation of marine fish larvae. Pages 34-77 in R. Laker 
(ed.), Marine fish larvae. Universityof Washington Press. Seattle, WA. 

Interagency Ecological Program. 1998. Interagerrcy Ecological Program Web page: 
IEP.water.cagov. 

Jassby, A. D. 1993. Isohaline position as a habitat indicator for estuarine resources: San Francisco 
estuary in SFEP i993. Managing fkshwater discharge to the San Francisco 
Bay/Sac.ramento-San Joaquin Delta Estuary the scientific basis for an estuarine s+andard, . 
appendix 3. Oakland, CA. 

Moyle, P. B., R M. Yoshiyama, J. E. Williams, and E. D. Wikramanayake. 1995. Fish species of 
special concern of California. Second edition. Ctiornia Department of Fish and Game, 
Inland Fisheries Division. Ranch0 Cordova, CA 

Olkebski, S., Ji J. Orsi, and W. J. Kimmerer. 1992. l&ng-term trends in zooplankton distribution 
and &undance in the Sacramento-San Joaquin estuary in California. (FS/BIO-IATEU92X2, 
Technical Report 32.) California Department of Water Resources. Sacramento, CA. 

c-1-40 



Prepared for Interagency Ecological Studies Program for the Sacramento-San Joaquin 
.Estwy. Stockton, CA. 

.. Stevens, D. E., L. W. Miller, and B. C. Bolster. 1999. Report to the Fish and C&me Commission: 
a status review of the delta smelt (Hypomesus transpacificus) in California. (Candidate 
Species Status Report 90-Z.) California Department of Fish &td Game. Stockton, CA. 

. c-1-41 
s 

_ . . 



Wang, J. C. S. 1991. Early life stages and early life history of the delta smelt, Hypomesus 
transpacificus, in the Sacramento-San Joaquin,Estuary, with comparison of early life stages 
ofthe long& smelt, Spirinchus thaleichthys, (FS/BIO-IM’R/9 l-28. Technical Report 28.) 
California Department of Water Resources. Sacramento, CA. Prepared for Interagency 
Eqological Studies Program for the Sacramento-San Joaquin Estuary Stockton, CA. 

c-1-42 



SACRAMENTO SPLITTAIL (Pogonichthys macrolepidotus) 

‘. Legal Status. The Sacramento splittail is listed as threatened under the federal Endangered 
Species Act and is a California species of special concern. 

Historical and Curient Distribution and Status. Endemic to Central Valley lakes and 
rivers, adul$ splittail now primarily inhabit the Delta and Suisun Bay and Marsh (Moyle et al. 1995). 
The species’ distribution has been reduced to less than one-third of its original range (59 FR 862, 
January 6, 1994). Fish surveys in the Sacramento-San Joaquin estuary indicate that splittail 
abundance there had declined by over 50% from 1980 through 1994, most likely in response to the 
drought of 1987-1992 (Meng and Moyle 1995, Sommer et al. 1997). In 1995, abundance reached 
a record high, relative to historical conditions (Sommer et al. 1997). Strong year classes follow high 
flow years (i.e., 1995), when portions of the estuary and river floodplains are flooded in winter and 
early spring. Preliminary surveys in 1998 indicated high larvae and juvenile abundance during this 
very wet year (California Department of Fish and Game 1998). 

Distribution in the CALF’kD Bay-Delta Program (CALFED) Sol&ion Area. Splittail 
are found in all the ecological zones of the Central Valley e&&the West San Joaquin Basin 
Ecological Zone. Adults and juveniles live in the Bay and Delta ecozones and migrate upstream 
during winfer and spring. Adults are found in river ecozones generally from early winter through 
spring. Most young move out ofupstream spawning and rearing habitat in spriug and early summer. 

Life History and Habitat Requirements. Splittail are estuarine fish capable of tolerating 
moderate levels of salinity from 10-l 8 parts per thousand.. Splittail typically spawn in dead-end 
sloughs and slow reaches of large rivers and river floodplains over submerged vegetation. Spawning 
occurs primarily in the lower river reaches and flood bypasses’of the Sacramento and San Joaquin 
Rivers. Shallow, weedy areas inundated during seasonalfloodingprovide habitat for adult spawning 
and foraging and subsequent egg, development and larval and early juvenile rearing. As flooded 
habitat disappears, larvae ‘and juveniles use habitat along the margins of the main river and Delta 
channels. Although splittail use deeper, open water as they grow, much of the population continues 
to use shallow (Cl0 feet) edge habitat as adults (Meng and Moyle 1995). Juvenile splittail are 
commonly found in Delta sloughs in late winter and spring and are particularly abundant in the ~ 
vicinity of Montezuma Slough. As summer progresses, juvenile splittail occupy the deeper, open- 
water habitats of Suisun and San Pablo Bays. 

Reasons for D&line. The human-caused factor that has had the greatest effect on the 
abundance of splittail is loss and degradation of floodplain and marsh habitat (CaliforniaDepartment 
of Fish and Game 1992). Land’reclamation, flood control practices, and agricultural development 
have eliminated and drastically altered much of the ephemeral and perennial shallow-water habitats 
in the lowland areas available to spawning adults, larvae, and juveniles. An: estimated 96% of 
historical wetland habitats are either unavailable to splittail or have been eliminated (50 CFR 17). 
Splittail ablmdance is positively associated with high Delta oufflows during primary spawning 
months (March through May) (California Department of Fish and Game 1992, Sommer et al. 1997). 
High Delta outtlows during late winter and spring correlate with increased total surface area of 
shallow-water habitats containing submerged vegetation (used by spawning adults), both within and 
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upstream of the.Delta. During years of low riverflow, such.as the 1986-1992 drought, spawning 
success may be greatly reduced, contributing to reduced adult abundance. 

Designated Criticai Habitat. None. 

Recovery Plan and Recfvery Requirements. USFWS (1996) developed a recovery plan 
for the reduced population of sphttail. The objective of the plan is to 1) create meander belts along 
the Sacramento River by setting levees back; 2) create and reconnect wetlands to the floodplain in 
the lower San Joaquin, Tuohrmne, and Stanislaus Rivers; 3) restore marsh habitat in the Delta and 
Suisun Marsh: 4) manage bypasses for fish; and 5) remove upstream barriers to migration. 
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TIDEWATER GOBY (XwycZogobius newberryi) 

. . Legal Status. Tidewater goby is listed as endangered under the federal Endangered Species 
Act and is a California species of special concern. 

Historical and Current Distribution and Status. Tidewater goby is discontinuously 
’ distributed throughout California, ranging from the mouth of the Smith River in Del Norte County 
south to Agua Hedionda Lagoon in San Diego County. Areas of precipitous coastlines that preclude 
the formation of lagoons at stream mouths have created three natural gaps in the distribution of the. 

. goby: 1) Humboldt Bay to Ten Mile River, 2) Point Arena to Salmon Creek, and 3) Monterey Bay 
to Arroyo de1 Oso. 

Distribution in the CALF’ED BayDelta Program (CALF’ED) Solution Area. Tidewater 
goby historioally’occurred in suitable habitat within the Suisun Marsh/North San Francisco Bay 
Ecological Zone, but are now considered extinct fiori~ the zone. 

Life History and Habitat Requirements. Tidewater gobies inhabit coastal lagoons, creeks, 
and brackish marsh habitats, doing best in shallow slackwater areas. They are most abundant in the 
upper end of lagoons created by small coastal streams and are usugly blocked from the ocean by 
sand bars, seldom subject to tidal fluctuations. In the streams, tidewater gobies occupy mostly slow- 
moving areas or pools away f?om the main current, among emergent and submerged vegetation. 

. Gobies spawn over coarse sand in winter and spring (typically from April through May, 
although gravid females have been found in January and February [Moyle 19761). The tidewater 
goby is capable of tolerating a wide range of salinity, from fresh water to saltwater, and water 
temperatures ‘as high as 73 “F (Moyle et al. 1989). The tidewater goby is short-lived and typically 
requires shallow-water habitats with slow -water velocities, high dissolved-oxygen levels, sand and 
mud substrates, and emergent and submergent vegetation (Moyle et al. 1989). The tidewater goby 
is able to complete its entire life cycle in fresh or brackish water (Wang 1982, Swift et al. 1989). 

Reasons for Decline. Although widely distributed, tidewater goby populations appear to be 
declining in response to habitat degradation, such as upstream water diversions, pollution, siltation, 
and urbandevelopment of surrounding hurds. Habitat degradation, coupled with the effects of the 
recent drought and the tidewater goby’s relatively short life span (approximately 1 year), have 
contributed to the decline in the species’ .abundance throughout California. 

Designated Critical Habitat. None 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identifie,d for this species. . , 
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CALIFORNIA FRESHWATER SHRIMP (Syncarikpacijlca) 

. . Legal Status. The California freshwater shrimp is listed as endangered under the California 
and federal Endangered Species Acts. 

Historical and Current Distribution and Status. Before human disturbances, the 
California freshwater shrimp is assumed to have been common in low-elevation, perennial 
freshwater streams within Marin, Sonoma, and Napa Counties. Today, the shrimp is found in 
perennial to semiperennial streams below an elevation of 200 meters in Sonoma, Marin, ,and Napa 
Counties. Sixteen isolated populations are known. The distribution of the shrimp can be separated 
into four general geographic regions:. 1) tributary streams in the lower Russian River drainage, 
‘which flow westward into the Pacific Ocean; 2) coastal streams flowing westward directly into the 
Pacific Ocean; 3) streams draining into Tamales Bay; and 4) streams flowing southward into 
northern San Pablo Bay. 

Distribution in the CAI$ED Bay-D&a Program (CALFXD) Solution Area. The 
California freshwater shrimp occurs in suitable habitat in me Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat.Requirements. The California freshwater shrimp has evolved 
to survive abroad range of stream and water temperature conditions characteristic of small, low- 
gradient (generally less than lo/o)), perennial coastal streams. California freshwater shrimp require 
water year round, and do best in slow to still instream pools where vegetation is prevalent, ahhough 
they will also occur in small unvegetated stream pools isolated by summer droughts. 

California freshwater shrimp use uridercut banks with willow (Salix sp.) or blackberry 
(Rubus sp.) roots in the water or dense pool ma&ins of cattails (Typha sp.), and-generally occupy 
areas with a specific amount ofcanopy (Eng 1981; Serpa 1986,199l). Excellent habitat conditions 
for the shrimp include streams 12-36 inches deep with exposed live roots (e.g., alder [Alnus sp.] and 
willow trees along undercut banks [more than 6 inches] with overhanging stream vegetation and * 
vines) (S.erpa 199 1). 

California freshwater shrimp breed at 1.5 years old in September and October, and females 
carry 50 to 200 eggs on their swimming legs through winter, Young shrimp hatch and leave,the 
parent inspring. 

.: 

Reason for Decline. Stream channelization, deterioration or loss of habitat,resultig from 
water diversion, impoundments; livestock and dairy activities, agricultural activities and::. 
development, flood control activities, gravel mining, timber harvesting, migration barriers, water 
pollution, and introduced predatory fish have eliminated the California tieshwater shrimp from six 
streams since 1975. 

Designated Crikal Habitat. None. . 
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Recovery Plan and Recovery Requirements. A recovery plan for the California fkhwater 
shrimp has been prepared by USFWS (U.S. Fish and Wildlife Service 1987) and is currently being 
revised. 
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CALLIPPE SILVERSPOT BUTTERFLY (Speyetia callippe crrllippe) 

Legal Status. The callippe silverspot butterfly is listed as endangered under the federal 
Endangered Species Act (62 FR 6430; December 5,1997). . 

.’ 

Historical tid Current Distribution and Status. Seven populations of the callippe 
silverspot butterfly were historically known Corn the San Franc~sco Bay region. The historical range 
of the callippe silverspot butterfly includes the inner Coast, Range on the eastern shore of San 
Francisco Bay fkom northwestern Contra Costa County south to the Castro Valley area in Alameda 
County. On the west side of the Bay, the species ranged from SanFrancisco south to the vicinity of 
La Honda in San Mate0 County. Five colonies, including one located at Twin Peaks in San 
Francisco, were extirpated. The remaining colonies exist on mostly privately owned laud, but also 
on city-, county-, and state-owned land. The calhppe silverspot does not occur north of the Golden 
Gate or Carqumez Straits. Currently, extant colonies are known only fkom San Bruno Mouritam in 
San Mateo County and a city park. 

Dishibution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. The 
callippe silverspot butterfly .occurs in suitable habitat in the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

., 
,. Life History and Habitat Requirements. The callippe silverspot butterfly ,is found in 

native grasslaud and adjacent habitats (Steiner 199& Thomas Reid Associates 1982). The females 
lay their eggs on the dry remains of the la&host plant, Johnny jump-up (Viola pedunculata), or 
on the surrounding debris (Arnold 1981, Thomas Reid Associates 1982). A&r about a week, the 
larvae hatch and eat the egg shell, The larvae are dark-colored with many branching sharp spines 
on their backs. The caterpillars wander a short distance and spin a silk pad on which they spend 
summer, autumn, and winter in diapause. On termination of diapause in spring, the caterpillars 
immediately seek out the host plant. After having gone through five instars (i.e., growth stages), the 
larvae pupate within a chamber of leaves that they have drawn together with silk. Pupation usually 
occurs in May. The adults emerge in about 2 weeks and live for approximately 3weeks. Depending 
on environmental conditions, the flight period of this single-brooded butterfly ranges from mid-May 
to late July. The adults exhibit hilltopping behavior, a phenomenon in which males and females seek 
a topographic summit to mate. 

Specific habitat requirements have been withheld by the U.S. Fish and Wildlife Service 
(USFWS) in an effort to reduce pressure corn collectors; however, the callippe silverspot butterfly 
does require habitat that is suitable for the host plant and topographic summits for mating sites, 

....’ ” 
Reason for Decline. The primary cause of the decline.of the cahippe silverspot butterfly is 

the loss ofhabitat from human activities. The species is imperiled by the current and potential mture 
destruction and alteration of its habitat from off-road-vehicle use, trampling by hikers and 
equestrians, unsuitable levels of livestock grazing, and invasive non-native vegetation. ‘Off-road 
vehicles and human or horse ‘trampling pose threats to the colonies because these activities could 
crush the host plants of the larvae or the adult nectar sources. 
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The callippe silverspot butt&y was once widespread in the San Francisco Bay Area.. At 
least five populations of this species have been eliminated by urban development and other causes. 
Although the majority of the natural areas on San Bnmo MouTitain have been preserved and will 
remain undeveloped in perpetuity, collection of specimens by amateur lepidopterists poses a threat. 
Use of insecticides may also be a problem. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has rt~t been prepared and 
recovery requirements have not been identified for this species. 
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CONSERVANCY FAIRY. SHREW (Branchinecta conservatio) 

. . Legal Status. The Conservancy fairy shrimp is listed as endangered under the federal 
Endangered Species Act. 

EIistorical and Current Distribution and Status. The Conserkmcy fairy shrimp is e&n& 
to California Central Valley grassland vernal pools. The species has an elevation range of between 
16.4 and 476 feet. Population distribution is limited within this range to Vina Plains in Butte 
County, the Jepson Pr@rie Reserve in Solano County, the Saqmento Wildlife Refuge in Glenn 
County, and Haystack Mountain in Merced County (Eng et al. 1990). There is one unconfirmed 
population from Ventura County on Matau Flat Road approximately 6.8 miles south of Statler, 
Cali5omia (Fugate 1992). 

Distribution ‘h the CALFED Bay-Delta Program (CALF&D) Solution Area. The 
Conservancy fairy shrimp is found in the Butte Basin, the Yolo Basin, and Colusa Basin Ecological 
Zones. 

Life History and Habitat Requirements. The Conservancy fairy shrimp ocCurs in large, 
clay-bottomed vernal pools. ,Average ‘depth of occupied ponds is approximately 7.8 inches. 
Spec@nens have been collected corn pborly vegetated, turbid pools from No.vember to early April 
(Eng et al. 1990). The Conservancy fairy shrimp matures within 36.5 days, takes 46.2 days to 
reproduce, and has a lives for about 113.9 days (Helm 1998). 

Reasons for Decline. The Conservancy fairy shrimp has declined in its range throughout 
the California Central Valley from .loss of habitat resulting from agricultural development (Eng et 
al. 199(I). 

Designated Critical Habitat. The Conservancy fairy shrimp does hot have a designated 
critical habitat. 

Recovery Plan and’Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for tbis species. ,’ 

Citations 
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DELTA GREEN GROUND BEETLE (Elaphms uiridus) 

Legal Status. The delta green ground beetle is listed as threatened under the federal 
,‘Endangcred Species Act. 

Historical and Current Distribution and Status. The delta green ground beetle’s historical 
distribution is largely unlutown, although it isbelieved to have once been widely distributed over the 
wetland and grassland. habitat of the California Central Valley. Currently, this beetle is known from 
only two sites in Solano County, California, south of Dixon at the Jepson Prairie Preserve (Jones and 
Stokes file information). 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. The delta 
green ground beetle occurs in the Yolo Basin Ecological Zone. 

Life History and Habitat Requirements. Delta g&en ground beetle habitat is disputed 
Some entomologists suggest that its habitat is mainly dense vegetation, while others suggest that it 
can be found mostly in more open habitats, including open borders of vernal pools. It has been 
found among Erodium sp. and other low-grovving plants (Arnold 1983). Behavioral data on the delta 
green ground beetle is limited, but available information indicates that adult activity begins in 
February and continues until mid-May, when it enters a period of dormancy. E. viridis most likely 
has only one generation per year (Arnold 1983). Adults tend to be diurnal and are active during the 
warmest time of the day. Observations suggest that activity may be dependent on minimal wind and 
‘ambient temperatures. . 

Reasons for Declin& The delta green ground beetle has declined from agricultural, urban, 
and industrial development of California wetland habitat (Jones and Stokes file information). 

Designated Critical Habitat, The delta green ground beetle’s critical habitat is located in 
two areas of Solano County along the open borders of vernal pools on the Jepson Prairie Preserve. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

Citation 
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LANGE’S METALMARK BUTTERFLY (Apudemia mmmo langei) 

Legal Status. Lange’s metalmark butterfly is listed as endangered under the f&era1 
Endangered Species Act. 

Historical and Current Distribution and Status. Lange’smetal&rk butt&fly is restricted 
to areas supporting its larval host pIant, naked-stemmed buckwheat (Eriogonum nudum), within the 
Antioch Dunes National Wildlife Refuge in Contra Costa Cot&y. The species’ historical 
distribution is unknown. 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Lange’s 
metalmark butterfly occurs in the Suisun Marsh/North San Francisco Day Ecological Zone. 

Life History and Habitat Re@.rements. Lange’s metahnark butterfly adults are found in 
close association with its host plant, naked&emmed buckwheat (Fziogonum nudum). Adults 
emerge in fate sumuier and live for approximately 1 week. Eggs are deposited on the host 
buckwheat and remain dormant ‘until it begins to rain, usually in late fall., and the buckwheat begins 
to grow. Larvae feed on the new growth throughout winter and spring and pupate early in the 
following stumner. i 

Reasons for Decline. Lange’s metalmark butterfly has declined as a result of sand mining 
at the -Antioch Dunes, which has considerably diminished its habitat, and invasive non-native 
vegetation that outcompetes its host plant. 

Designated Critical Habitat. Lange’s metalmark butterfly has designated critical habitat 
at the Antioch Dunes. 

Recovery Plan and Recovery Requirements. Lange% metalmark butterfly cunently 
benefits from a recovery plan institited in March 1980 and revised in April ‘1984 by USFWS. Plan 
objectives are to: 1) prevent fi.nther loss of the species’ habitat at the Antioch Dunes and 2) 
determine the number of populations necessary for reclassification of the species (U.S. Fish and 
Wildlife Service 1984). _ 

Citation 

U.S. Fish and Wildlife Se&e. 1984. Recovery plan for three endangered species’ endemic to 
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LONGHORN FAIRY SHRIMP (Branchinecta longiantenna) 

Legal Status. The longhorn fajr shrimp is listed as endangered under the federal 
Endangered Species Act, 

Historical and Current Distribution and Status. The longhorn fairy shrimp is endemic 
to California central interior Coast Ranges, Carrizo Plain, and San Joaquin Vajley rock outcrop 
pools and grassland vemal pools and is reported from only 14 locations. The species occurs at 
elevations between 50 and 2,000 feet. Population distribution is limited within this range to rock 
outcrop pools in southern Contra Costa’County and northern Alameda County, vernal pools in the 
Kesterson National Wildlife Refuge in Merced County, and on the Canizo Plain in San Luis Obispo 
County (Eng et aI. 1990). 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. The 
longhorn fairy shrimp is found in the West San JoaquiriBasin, East San Joaquin Basin, and Stisnn 
Ma&North San Francisco Bay Ecological Zones. 

Life History and Habitat Requirements. The longhorn f&shrimp occurs in rock outcrop 
vernal pools, and clay- or grassy-bottom vernal pools. Average depth of occupied pools is 
approximately2.5 inches. Specimens have been collected from poorlyvegetated, turbid pools from 
November to early April (Eng et al. 1990). 

Reasons for Decline. The longhorn fairy shrimp has declined in its range throughout the 
Central Valley from loss of habitat resulting fi-om agricultural development (Eng et al. 1990). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan hasnot been prepared and 
recovery requirements have not been identified for this species. 
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VALLEY ELDERBERRY LONGHORN BEETLE (;D esmocerus &lifornicus dimorphus) 

Legal Status. The valley elderberry longhorn beetle is listed as threatenedunder the federal 
Endangered Species Act. 

HistoricaIl and Current Distribution. The valley elderbe longhorn beetle is fowd in 
scattered populations koughout its historical distribution.. The species’ range includes most ofthe 
California Central Valley north to Trinity County, south to San Diego County, and east to San 
Bernardino.Connt~$3arr 1991). 

Distriintion in the CALF’ED Bay-Delta Program (CALFED) Solution Area. The valley 
elderberry longhorn beetle is located in all of&e Ecosystem Restoration PrOgram Ecological Zones. 

Life History and Habitit Requirements: The idults feed on elderberry (Sambucus 
mexicanus) foliage and are active &m early March ibrough early June. The beetles mate in May 
and females lay eggs on living,elderberry shrubs. Larvae boil through the stems of the shrubi to 
&ate an opening in the St& within which they pupate. After metamorphosing into an adult, the 
beetle chews a circular exit hole through which it emerges (Barr 1991). Current tio*ation on the 
habitat of the beetle indicate that it is found only with its host plant, thk elderberry. 

Reasons for Decline. The elderberry is common in theriparian forests ofthe Central Valky. 
Urban and~gricuItura.l development, as well as aggregate mining, have eliminated ahigh percentage 
of these forestqreducing and fragkenting the available habitat for the beetle (Barr 1991). 

Designated Critical Habitat. Critical habitat for the valley elderberry longhorn beetle has 
been designated in two areas along the American River in the gkter Sacramento metropolitan area 
(Barr 1991). 

Recovery Plan and kcovery Requirement&. USFWS has preparid a recovery plan for the 
valley elderberry longhorn beetle (U.S. Fish and Wildlife Service 1984). The plan does not identify 
specific management objectives for a&ieving recovery of the beetle; however, it does identify the 
following interim objectives: 1) protect three know-n popu.lations..along the American River, the 
Merced River, and Putah Creek 2) survey for the presence of populations along selected G~traJ 
Valley rivers; 3) protect remaining habitat areas within the beetle’s suspected historical range; &d 
4) determine the number of sites and populations necessary to allow delisting of the species. 
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VERNAL POOL FAIRY SHRIMk (%nac?ziizecta lynchi) 

Legal Status. The Vernal pool .G.iry shrimp is listed as threatened under the federal 
Endangered Species Act. 

Historical and Current Distribkon an& Status’. The vernal pool fGy shrimp is endemic 
to small, shallow wetlands in California (Helm 1998). It is found fi-om Shasta County in the north, 

~ throughout the Central Valley, and west to the central Coast Ranges. Southern populations occur 
on the Santa Rosa Plateau and near Rancho, California in Riverside County (Eng et al. 1990, Jones 
& Stokes file Information). 

IN&i.iution in the CALF’ED Bay-Deita Program (CALFED) Solutiorm Area The vernal 
pool fairy sl$imp-is located in all of the CALFTED Ecosystem Restoration Program Ecological Zones 
except for the Sacramento River and the San Joaquin River Ecological Zones. . 

Life History and Habitat RequiremMs. The vernal pool f&-y shrimp is found in 
grassland vernal pools, rock outcrops, and roadside ditches from December &rough early May (Jones 
and Stokes file information). The species matures in approximately 26 days, reproduces within 40 
days, and lives about 91 days (Helm 1998). I 

Reasons for Decline. The yernal pool faj shrimp has declined as a result of agricultural 
and urban development. 

Designated Critical Habitat. Ctitical habitat for the vernal pool fairy shrimp has not beeu 
designated. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

Citations 
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VERNAL POOL TADPOLE SHRIMP (Lepiduruspackerdi) 

. . Legal Status. The vernal pool tadpole shrimp is listed as endangered under the federal 
Endangered Species Act. 

Historical and Current Distribution and Status. The vernal pool tadpole shrimp is found 
scattered throughout the Central Valley from the Millville and Stillwater Plains in. Shasta County 
south to Merced County (Helm 1998). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution Area. The vemal 
pool tadpole shrimp is found in all of the CALFED Ecosystem Restoration Program Ecological 
Zones. 

Life History and Habitat Requirements: The vernal pool tadpole &$np is found in 
stockponds and vernal pools. The species matures in approximately 38 days, reproduces in 54 days, 
and lives approximately 144 days. Specimens have been collected fromwinter through spring (Helm 
1998). 

Reasons for Decline. The vernal pool tadpole shrimp has declined as a result of agricultural 
and urban development. .I 

Designated Critical Habitat. The critical habitat has not been designated forthe vernal pool 
tadpole shrimp. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

Citation 
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I SONOMA ALOPECURUS (Alopecurus uequalis var. sonomens&) 

. Legal Status. Sonoma alopecurus is listed as endangered under&e federal Endangered 
Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Sonoma alopeeurus is found in Sonoma 
and Marin Counties north of the San Francisco Bay Area. 
been extirpated and only five remain. 

Eleven populations of the species have 
Three populations are on private propeity in Sonoma County~ 

and two are on federally owned land within the Point Reyes National Seashore in Marin County 
(Natural Diversity Data Base 1998). 

Distnbutipn in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Sonoma 
alopectirus occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. ._ 

Life *tory and Habitat Requirements. Sonoma alopecurus is a tufted, perennial herb 
of the ~JXISS ftily (Poaceae) that grows 12-30 inches taU (Hickman 1993). The species is found 
in wet meadows, seasonal wetlands, freshwater ruarshes, ‘&d riparian scrub habitats, and blooms 
from May through July (Skinner and Pavlik 1994). .I 

Reasons f&r Decline. ‘Sonoma alopecurus is threatened by habitat loss and tmrnpling by 
cattle (Skinner and Pavlik 1994). , 

Designated Critical HaMat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

Citations 
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. . LARGE-FLOWERED FIDDLENECK (Amsinckia grandzjhra) ( 

. Legal Status. ,Large-flowered fiddleneck is listed as endangered under the California and 
federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. The large-flowered fiddleneck’s 
historical range was most likely limited to the dry inland hills of Alameda, Contra Costa, and San 
Joaqum Counties. It is currently known from only three sites: one at a Lawrence Livermore 
National Laboratory (LLNL) facility southeast of Livermore (comprising two subpopulations: the 
Droptower and Draney Canyon), another on private property in western San Joaquin County, and 
a third established from seed at Black Diamond Mines Regional Preserve in Contra Costa County 
as part of a recovery effort for the species (California Department of Fish and Game 1992). 

Distributionh the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Large- 
flowered fiddleneck occurs or has the potential to occur in the Suisun Marsh/North San Francisco 
Bay and West San Joaquin Basin Ecological Zones. 

Life History and Habitat Requirements. Large-flowered fiddleneck is au erect, coarsely 
hairy annual herb of the borage family (Boraginaceae). It grows 30-60 centimeters tall and occurs 
on hillsides. Historically, the species may have occurred in a variety ,of grassland habitats. It is 
found on sandy clay loam soils in valley and foothill grasslands, woodland, and oak Savannah 
conmmnities below an elevation of 1,200 feet. The flowering period is April-May (Skinner and 
Pavlik 1994). 

Reasons for Decline. The ‘decline of large-flowered fiddleneck most likely resulted ’ 
primarily from competition with non-native annual grasses and forbs, ‘habitat disturbance and 
herbivory by cattle, urbanization, agricultural conversion, accelerated depletion of seed sources 
during prolonged droughts, and fire. The population at LLNL has declined precipitously since the I 
1960s (California Department of Fish and Game 1992). 

Designated Critical Habitat A 160-acre area in western San Joaquin County with steep, 
west- and south-facing slopes and lightly textured but stable soil located at T3S R4E Section 28 W% 
NW ‘/s W ‘% SW % was designated as critical habitat (50 FR 19376-19378, May 8,1985). 

Recovery’ Plan and Recovery Requirements. The U.S. Fish and Wildlife Service 
(USFWS) prepared a recovery plan that recommends enhancing the LLNL population and 
establishing at least four other populations ftom seed within the species’ historical range (U.S. Fish 

. and Wildlife Service 1997). .: 
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IONE MANZANITA (Arctostaphylos myrti~olia) 

. . Legal Status. Ione manzanita is federally listed as threatened under the fderal Endangered 
Species Act. It is listed as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Ione manzanih is endemic to Amador 
and Calaveras Counties (Natural Diversity Data Base 1998). Historically, its distribution has Most 
likely always been limited to soils of the Ione Formation in the Sierra Nevada foothills (l2iclanan 
1993, Skinner and Pavlik 1994). 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. lone 
manzanita occurs or has the potential to occur in the Eastside Delta Tributaries Ecological Zone. . 

Life History ana Habitat Reqtiirements. Ione marxanita is an evergreen, perennial shrub 
of the heath family (Ericaceae) that grows to 1 meter tall (H.ichman 1993). The species occurs on’ 
acidic Ione clay or sandy soils in chaparral ‘and woodland habitats (Skinner and Pavlik 1994). 
Although fire destroys mature plants, it stimulates seed g err&ration. Ione manzanita blooms from 
November through February (Skinner and Pavlik 1994). 

.,Reasons for Decline. Strip mining for clay and sand in the Ione and Carbondale areas has 
substantially decreased the size of populations in these areas. Further declines are attributed to 
increased urbanization and the clearing of vegetation for agriculture, fh-e protection, and off-road- 
vehicle recreation. Ione mamxnita is also threatened by fungal infection and continued mining 
practices (Skinner and Pavlik 1994). 

Designated Critical Habitat None. 

Recovery Plan and Recovery Requirements. A recovery plan has not’been prepared and 
recovery requirements have not been identified for this species. 
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PALLID IUANMTA (Arctmtaphylos pallida) 

Legal Status. ‘Pallid manzanita, also known as Alameda manzanita, is state listed as 
endangered ‘and federally listed as threatened under the California and federal Endangered Species 
Acts and as Category 1B by the California Native Plant Society. 

Historical and. Current Distribution a& Status., Pallid manzanita is known from 
approximately 13 populations in Alameda and Contra Costa Counties. The three largest populations, 
which are on property owned by the East Bay Regional Park District, are @ated at Huckleberry and 
Sobrante Ridges. Several other small, natural and planted populations of pal&d manzanita occur in . 
Alameda and Contra Costa Counties (California Department of Fish and Game 1999). The overall 
trend for the species is stable (California Department of Fish and Game 1999) 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Apx. Pallid 
manzanita occurs in the Suisuu Marsh/North San Francisco Bay Ecological Zone 

Life.Histoj Ad Habitat Reqnirements, Pallidmanzanitais an upright, non-burl-forming 
shrub in the heath family (Ericaceae). The species grows from 2 to 4 meters (m) (6.5 to 13.0 feet 
[ft]) tall and has rough gray or reddish bark. Pallid manzanita is found at elevations from 200 to 445 

‘rn (656 to 1460 fi), primarily on thin soils composed of chert and shale (Amme and Havlik 1987). 
Known populations ‘are found on slopes and ridges of maritime chaparral and coastal scrub 
cOmmunities, requiring mesic soil conditions aud maritime influence. Flowering period is, from 
December to March (Skinner and Pavlik 1994). 

Reasons for Decline. Urbanization, alteration of fire regimes, competition from. non-riative 
plants, and fungal infection threaten the pallid manzanita (Skinner and Pavlik, 1994). The habitat 
of pallid manzanita has been lost primarily to residential development and most populations are so 
isolated and small that their long-term viability is questionable (California Department of Fish and 
Game 1999). 

Designated Critical Habitat None. 

Recovery Plan and Recovery Reqpirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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CLARA HUNT’S MILKVETCH (Amzguh~ clar~us) 

Legal Status. Clara Hunt’s milkvetch is state listed as threatened and federally listed as 
endangered under the California and federal Endangered Species Acts. 
by the California Native Plant Society. 

It is listed as Category 1B 

Historical and Current Distribution and Status. 
small populations in Napa and Sonoma Counties. 

Clara Hunt’s m&etch occurs in five 

been ,very low. 
Numbers of individuals within populations have 

The overall trend for Clara Hunt’s milkvetch is one of decline (California 
Department of Fish and Came 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Clara 
Hunt’s milkvetch occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life H.&tory and Habitat Requirements. ClaraHunt’s milkvetch is a slender annual of the 
legume family (Fabaceae) that grows thorn 3 to 12 centimeters tall (Hickman 1993). The species 
occurs on rocky, thin, clay soils in sparsely vegetated openings within blue-oak woodland and 
grassland communities. 
1994). 

Clara Hunt’s milkvetch blooms in March and April (Skinner and Pavlik I 

Reasons for Decline. The main reason& for decline are habit&modification and destruction 
as a result of development. Because Clara Hunt’s milkvetch exists in extremely small populations, 
the species could be eliminated through random fluctuations in population size from year to year or 
other chance events such as drought or invasion by weeds (Califotia Deparunent of Fish and Came 
1999). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery pIan has not yet been prepared 
and recovery requirements have not been identif5ed for this species. 
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: SONOMA SUNSHINE (l%wnosperma bakeri) 

. . Legal Status. Sonoma sunshine, also known as Baker’s sticbyseed, is listed as endangered 
under the California and federal Endangered Species Acts and as Category 1B by the California 
Native Plant Society. 

.Historical and Current Distribution and Status; Sonoma sunshine is restricted to the 
Santa Rosa Plains and the adjacent Sonoma Valley of Sonoma County, California. It is known from 
35 sites in Cotati Valley and seven other sites in Sonoma Valley. From north to south in Cot&i 
Valley, the species ranges from near the city of Fulton to Scenic Avenue, which is between the cities 
of Santa Rosa and Cotati. In the Sonoma Valley, the species extends or extended from near Glen 
Ellen to near the junction of State Routes 116 and 121. The overall trend for this species is one of 
decline (California Department of Fish and Game 1999). 

Distriintion in the CALF’ED Bay-Delta Program (CALF’ED) Solution Are+. Sonoma 
sunshine occurs or has the potential to occur in the Suisun Marsh/North San Francisco, Bay 
Ecological Zone. 

Life History and Habitat Requirements. Sonoma sunshine is a small, annual herb of the 
srmflower family (Asteraceae) that has alternate, narrow, hairless leaves and grows 12 inches tall. 
Sonoma sunshine is found inshallow depressions, intermittent swales, and mesic grasslands. From 
‘March through April, the plant produces yellow, daisy-like flowers (California Department of Fish 
and Game-1999). 

Reasons for Decline. At least 30% of the historical occurrences of Sonoma sunshine have 
been eliminated or seriously damaged. Most of the remaining sites are threatened by urbanization, 
wastewater effluent irrigation, and agricultural land conversion. Westward expansion of the city of 
Santa Rosa threatens at least half the remaining habitat. 

Designated Critical Habitat. None..’ 

Recovery Plan and Recovery Requirements. Protection measures for this species are 
expected to be included inUS. Fish and Wildlife Service’s (IJSFWS’s) Draft CaliforniaVernal Pool 
Ecosystem Recovery Plan, to be released for public review in 1999 (California Department of Fish 
and Game 1999). 
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CHINESE CAMP BRODIAEA @wiYaea pallida) 

. . Legal Status. Chinese Camp bqliaea is state listed as endangered and federally listed as 
threatened under the California and federal Endangered Species Acts. It is listed as Category 1B by 
the California Native Plant Society (CNPS). 

Historical and Current Distribution and Status. Chinese Camp brodiaea is a perennial 
herb known from only one location southwest of Chinese Camp in Tuolumne County. ‘The 
population is restricted to a narrow lo- to 20-foot-wide area along a OS-mile-long section of an 
intermittent stream entirely on private property (California Department of Fish and Game 1999). 
Because of its specific habitat requirements, the historical distribution of Chinese Camp brodiaea’ 
was probably not much more extensive than the current distribution. Currently, Chinese Camp 
brodiaea is stable (California Department of Fish and Game 1999). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution Area. Chinese 
Camp brodiaea occurs or has the potential to occur in the East San Joaquin Basin Ecological Zone. 

Life History and Habitat Requirements. Chinese Camp brodiaea is an herbaceous 
perennial in the lily family (Liliaceae). The’species grows along a shallow, intermittent stream in 
clay derived from serpentine (California Department of Fish and Game 1999). The pink flowers of 
the Chinese Camp brodiaea bloom from May through June (Skinner and Pavlik 1994). 

Reasons for Decline. Species such as Chinese Camp brodiaea that have very small 
populations and occupy only a small area are tierable to. decline and extinction. from genetic 
problems and random catastrophic events such as floods, attack by insects, disease, or extended 
droughts (California Department of Fish and Game 1999). Cattle grazing and alteration of the 
existing hydrological conditions are possible reasons for decline(California Department ofFish and 
Game 1998). Chinese Camp brodiaea is also threatened by residential development (Skinner and 
Pavlik 1994). 

Designated Critical Habitat. None. 

Recovery’Plan and Recovery Requirements. A recovery plan has not yet been prepared- 
and recovery requirements have not been identified for this species. 
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. . . TIBURON MARIPOSA LILY (Calochortm tiburonensis) 

. Legal Status. Tiburon mariposa’lily is listed as threatened under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society. 

in 1971 
Hhtorical and Current Distribution hd Status. Tiburon matiposa lily was discovered 
by R West on Ring Mountain on the Tiburon Peninsula in Marin County, California. Its 

distribution comprises roughly three populations, all of which occur in the Ring Mountain Preserve. 
Ownership and management of this preserve was recently transferred from The Nature Conservancy 
to the Marin County Department of Parks, Open Space, and Cultural Services (California 
Department of Fish and Game 1999). The overall trend .for Tiburon mariposa lily is stable 
(Califomia Department of Fish and Game 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area. ,Tiburon . 
mariposa lily occurs or has the potential to occur in ‘the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. Tiburon mariposa lily is a bulbous perennial of 
the lily family (Liliaceae) with a single, persistent, basal, linear-oblong leaf l-2 feet long. The 
species is known only from a serpentine grassland on the north slope of Ring Mountain (California 
Department of Fish and ,Game 1999). Tiburon mariposa lily blooms from March through June 
(Skinner and Pavlik 1994). 

Reasons for Decline. Tiburon mariposa lily has been identified as stable (California 
Department of Fish and Game 1999). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A draft recovery plan has been prepared for 
this species by the U.S. Fish and Wildlife Service (USFWS) (1998). Recovery strategy elements 
include protecting existing subpopulations and but&r areas for expansion and securing any newly 
discovered populations. It is recommended that management plans include standardized monitoring 
every 3 years, developing strategies to minimize known threats, and an educational outreach 
program. Seedbanks are also recommended (U.S. Fish and Wildlife Service 1998). 
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STEBBINS MORNINGGLORY (Calystegia stebbinsii) 

. . Legal Status; Stebbins’ morning~glojt is listed as endangered under the California and 
federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Stebbins’ morning-glory is endemic to 
the northern Sierra Nevada foothills. The species appears to have always been uncommon and 
limited in distribution. Stebbins’ morning-glory is known from only .I6 occurrences (Natural 
Diversity Data Base 1998), two of which are on public land (California Department of Fish and 
Game 1999). Stebbins’ morning-glory occurs in the Pine Hill gabbro formation of the Sierra Nevada 
foothills of El Dorado.County and on serpentine near Grass Valley inNevada County. ThePine Hjll 
f&nation. comprises approximately 30,000 acres, approximately one-half of which contain the 
habitat types that support this rare species. In the southern half of the Pine Hill gabbro formation, 
residential areas have been recently developed in unsurveyed habitat near known colonies of the 
morning-glory. Potential habitat near known colonies has also been cleared under ministerial 
grading permits (California Department of Fish ‘and Game 1999). The overall trend for Stebbins’ 
morning-glory is one of decline (California Department qf Fish and Game 1999). 

Distributiqn iu the CAL&D Bay-Delta Program (CALF’ED) Solution Area. Stebbins’ 
morning-glory occurs or has the potential to occur in the Eastside Delta Tributaries Ecological Zone. 

Life History and Habitat Requirements. Stebbins’ morning glory is a perennial of the 
morning glory ftily (Convolvulaceae). This herbaceous vine grows on red clay or serpentine soils 
in openings in chaparral and blue oak-foothill pine communities (CaliforniaDepartment ofFish and 
Game 1999, Skinner and Pavhk 1’994). The large, funnel-shaped, white flowers of the Stebbins’ 
morning-glory bloom from May through June (Skinner and Pavlik 1994). 

Reasons for Decline. Habitat for Stebbins’ morning-glory has been reduced by residential 
and commercial development; several of the known occurrences have been extirpated (Natural 
Diversity Data Base 1998). The ‘species is also threatened by off-road-vehicle use and road 
maintenance (Skinner and Pavlik 1994). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. ‘Adraftrecoveryplan for the species has b&n 
prepared by the U.S. Fish and Wildlife Service (USFWS) (64 FR 11035-l 1036, March 8,1999). 
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SAN BENITO EVENING PRIMROSE (Camissonia benitensis) 

,. Legal Status. San Benito evening primrose is listed as threatened imder the federal 
Endangered Species Act and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. The distribution of San Be&o evening 
primrose is from the inner southern Coast Range of Ca@omia, specifically the lower Clear Creek 
drainage srea of SanBenito County (Hickman 1993); however, it is only known from theNew Idria 
area (Skinner and Pavlik 1994). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area. San Benito 
evening primrose occurs or has the potential to occur in the West San Joaquin Basin Ecological 
Zone. 

Life History and Habitat Requirements. San Benito evening primrose is anannual herb 
of the evening primrose family (Onagraceae) (Hickman 1993). The species grows in an erect to 
dectimbent manner, 3-20 centimeters tall (Hickman 1993). San Be&o evening primrose occurs on 
terraces of chapat?al and cismontaine woodlands in clay or gravelly serpentine alluvial soils 
(Hickman 1993) and has a blooming period from May through June (Skinner and Pavlik 1994). 

Reasons ior Decline. San Benito evening primrose is threatened by the use of off-road 
vehicles near existing populations. 

-1 Designated Critical Habitat None. 

Recovery Plan and Recovery Requirements. A dr& recovery plan for the species has been 
prepared by USFWS (64 FE50665067, February 2,1999). . 
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WHITE SEDGE (Carm dbida) 

Legal Status. White sedge is listed as endangered under the California and federal 
Endangered Species Acts and is listed as category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. White sedge was thought to be extinct 
until 1987, when a singIe population was found in 1owerPitkinMarsh in Sonoma County; California 
This single extant population has approximately 800 to 1,000 plants. White sedge has been 
extirpated from its four historical populations at Santa Rosa Creek, Perry Marsh, and Upper and 
Middle Pitkin Marsh.. The overall trend for white sedge is,one of decline (California Department 
of Fish and Game 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area. While 
sedge occurs oihas the potential to occur in the Suisun Marsh/North San Francisco Bay Ecological 
Management Zone. 

Life History and Habitat Requirements. White sedge is a short, loosely tufted; grass-like 
perennial herb of the sedge family (Cyperaceae). This species has erect stems that sprout from a 
creeping rhizome, flattened leaves, and flow&s in dense terminal spikes. This species is found in 
bogs, fens, and moist sites adjacent to freshwater marshes and creeks. Blooming period: May-Jdy 
(Skinner and Pavlik 1994). 

Reasons for Decline. Habitat conversion, wetland drainage, chemical effluent, and cattle 
grazing have eliminated several historical white sedge occurrences. The site on which the only 
extant population occurs is subject to per&tent development pressures (California Department of 
Fish and Game 1999). Current populations of white sedge are threatened by drought, development 
pressures, and competition Tom other plants (Skinner andPavl& 1994). Because white sedge exists 
in only one confirmed location, it is susceptible to random or chance events. 

Designated Critical Habitat. None. 

Conservation Efforts. This section is to be prepared by CALFED, the U.S. Fish &d 
Wildlife Service (USFWS), and the Cali5ornia Department of Fish and Game (DFG). 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared, 
and recovery requirements have not been identified for this species. 

Research or Monitoring Gaps. ‘l&s section is to be prepared by CALFED, USFWS, and 
DFG. 
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TIBURQN IMNAN PAINTBRUSH (Cizstilkja affinnis ssp. neglecta) 

Legal Status. Tiburon Indian paintbrush is state listed as threatened and federally listed as 
endangered under the California and federal Endangered Species Acts. It is listed as category 1B 
by the CalSomia N&ive Plant Society. 

e Historical and Current Distribution and Status. Tiburon Indian ptitbrush occurs on 
serpentine soils in Marin and Napa Counties. Its historical distribution may have been limited to 
serpentine soils in the north bay area. There are seven known existing occurrences of the plant. 
Three occur on the Tibtion Peninsula in Marin County, with a total of approximately 250 plants in 
1997. A portion of one of these three populations was recently destroyed by a residential 
development and a portion of the plants formerly seen at a second population has not been observed 
in &cent years. ApprOximately 550 plants occur at a private quarry in American Canyon in Napa 
County. Two sites, with a total of approknately 75 plants, occur on .Golden Gate National 
Recreation Area lands in Marin Coimty. One location on private lang ,in Santa Clara County 
supported approximately 30 plank in 1996 (California Department of Fish and Game 1999). The 
overall trend for Tiburon Indian paintbrush is one of decline (California Department of Fish and 
Game 1999). 

Distribution in the CAIXED BayyDeIta Program (CALFED) Solution Area. Tiburon 
Indian paintbrush occurs or has the potential to occur in the Suisun MarshkJorth San Francisco Bay 
Ecologic~, Management Zone. 

Life History and Habitat Requirements. Tiburon Indian paintbrush is a semi-woody 
hemiparasitic perennial of the figwort fkmily (Scrophulariaceae) that grows 1’5-60 centimeters tall 
(Hichan 1993). This species occurs on north-to-west facing slopes in serpentine bunchgrass 
communities. The showy, yellow to red-yellow flowers of the Tiburon Indian paintbrush ,bloom 
from April @rough June (Skinner kd Pavlik 1994). 

Reasons for Decline. Tiburon Indi& paintbrush populations are threatened by reside&al 
development, foot trafk, grazing, soil slumping, and gravel mining (Federal Register 60:6684; 
February 3,1995). 

Designated Critical Habitat None. 

Conservation Efforts. Tiburon lkli& paintbrush is protected in part XL Ring Mou&~in. 
Prestie, which is managed by The Nature Conservancy (Skinner and Pavlik 1994). In 1997, &e 
California Department of Fish and Game (DFG) held two recovery Workshops to address Tiburon 
Indianpaintbrushandll othexplantsknown~omserpentinehabitatsintheSanFranciscoBayArea. 
Several participants volunteered to remove pampas grass and broom plants that are threatening the 
Tiburon Perk&a populations and to monitor the plants in 1998. Priority recovery actioas identified 
by workshop participants included research into the management needs of the plant and protecting 
the populatipns on private lands (California Department of Fish and Game 1999). 
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Recovery Plan and Recovery Requirements. A draft recovery plan has been prepared for 
this species by the U.S. Fish and Wildlife Service (LJSFWS) (1998). Recovery strategy elements 
include protection of existing populations and bufEr areas for expansion and securing unpopulated 

‘. habitat. It is recommended that management plans include standardized monitoring every other year, 
development of strategies to minimize known threats, removal of non-native plants, and au 
edncational outreach program. Additionally, seed banking and surveys of potential habitat for new 
populations and potential introduction sites are recommended (U.S. Fish and Wildlife Service 1998). 

Research or Monitoring Gaps. This section is to be prepared by CALl?ED, the USPWS, 
and DFG. 
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$UCCULENT OWL%-CLOVER (CmtBja cantpesnis var. succult~tus) 

Legal Status. Sucdulent owl’s-clover is state listed as endangered and federally listed as 
threatened under the California and federal Endangered Species Acts. It is listed as Category 1B by 
the California Native Plant Society. 

Historical and Current Distribution and Status. Succulent owl’s-clover is endemic to the 
eastern edge of the central San Joaquin Valley, from Stanislaus County to Fresno County (California 
Department of Fish and Game 1992). ~IIistorically, the species was more widespread in the Central 
Valley (62 CFR 14338). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) S&ion Area. Succulent 
owl’s-clover occurs and has the potential to occur in the Eastside Delta Tributaries and East San 
Joaquin Basin Ecological Zones. 

Life History and Habitat Requirements. Succulent owl’s-clover is au annual herb in the 
figwort family (S~rophulariaceae) that grows 5-25 centimeters tall and occurs in dryingvemalpools 
in valley grassland or woodland habitats (California Department of Fish and Came 1992, Natural 
Diversity Data Base 1998). 

Reasons for Decline. Agricultural conversion, dishing of pools, competition from 
introduced weeds, overgrazing, and urbanization in the San Joaquin Valley have eliminated vernal 
pool habitat and continue to threaten this species (California Department of Fish and Game 1992). 

Designated Critic@ Habitat, None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirkments have not been identified for this species. 
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PINE HILL CEANOTHLJS (ceanothus roderickii) 

. . LegaI Status. Pine Hill ceanothus is state listed as rare under the California Native Plant 
Protection Act and federally listed as endangered under the federal Endangered Species Act, It is 
listed as Category 1B ‘by the California Native Plant Society. 

Historical and Current Distribution and Status. Pine Hill ceanothus is endemic to the 
Pine Hill geologic formation m the Sierra Nevada foothills of El Dorado County. The historical 
range of the ceanothus was probably limited to its current range, although populations were most : 

’ likely larger and more continuous than they are now (CaliforniaDepartment ofFish and Game 1992) 
(59 FR [ 761: 18774-l 8783, April 20,1994). There are approximately 15 occurrences of Pine Hill 
ceanothus. Four occurrences are protected, two in the vicinity of Salmon Falls, one on Pine Hill, and 
another in the vicinity of Cameron Park The overall trend for species is one of decline (California 
Department of Fish and Game 1999). . 

Dishibution in the CALFED Bay-Delta Program (CAjtF’ED) Solution ,Area. Pine Hill 
ceanothus occurs or has potential to occur in the American River Basin and Eastside Delta 
Tributaries Ecological Zones. 

Life History and Habitat Rkquirements. Pine Hill ceanothus is a prostrate evergreen 
woody shrub in the buckthom family, (Rhamnaceae) that generally grows to 98.0 inches in diameter . 
(59 FR [76]:18774-18783, April 20,1994). Pine Hill ceanothus is endemic to the red clay soils of 
the Pine Hill gabbro formation within openings in chaparral and oak woodland, or more,infiequently 
on previously disturbed sites within chaparral. From May to June, the shrubs bear small whitish 
flowers that are tinged with blue (Skinner and Pavlik 1994). 

Reasons for Decline. Residential and commercial development, inadequate regulatory 
mechanisms., off-road-vehicle use, road widening, changes in fire frequency, and other human- 
caused conditions are the known reasons for the species decline. Two known occurrences have been 
extirpated. by commercial development (59 FR [76]: 18774-l 8783, April 20,1994). 

Designated Critical ,Habitat. None. 

Recovery Plan and Recovery Requirements. A draft recovery plan for the species has been 
prepared by the U.S. Fish and Wildlife Service (USFWS) .(64 FR 11035-l 1036; March 8,1999). 
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HOOVER’S SPURGE (Chamaesyce hooveri) 

. . Legal Status. Hoover’s spurge is listed as threatened under the federal Endangered Species 
Act and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Hoover’s spurge is endemic to vernal 
pool complexes in the eastern Central Valley. Its historical distribution is not well documented, but 
it is presumed that it was more common than at present among the vernal pools of the eastern 
Sacramento and San Joaquin Valleys. Approximately 15 extant populations occur in three clusters: 
one in Tehama, Butte, and Glenn Counties; another in eastern Stanislaus County; and another in 
north~estem Tulare County (Natural Diversity Data Base 1998). All of these populations are on 
privately owned lands-(58 FR [149]:41700-41708, August 5,1993). 

Distribution in the CALFTED Bay-Delta Program (CALFED) Solution Area. Hoover’s 
spurge occurs or has the potential to occur in the Butte Basin, Colusa Basin, East San Joaquin Basin, 
and Sacramento River Ecological Zones. 

Life History and Habitat Requirements. Hoover’s spurge is a small, prostrate, annual herb 
of the spurge family (Euphorbiaceae) that forms mats from a few’inches to a few feet across (FR 
[ 149]:41700-41708, August 51993). Hoover’s spurge occurs in relatively large, deep vernal pools 
among the rolling hills, remnant alluvial fans, and depositional stream terraces at the base of the 
Sierra Nevada foothills. It tends to occur where competition fkom other species has been reduced 
by prolonged inundation or other factors. Hoover’s spurge blooms in July (Skinner and Pavlik 
1994). 

Reasons for Decline. Loss of vernal pool habitat to irrigated agriculture has most likely 
caused most of the decline in this species. Continued .expansion of agricultural development 
threatens about one-third of the remaining populations. Moderate livestock grazing appears,to not 
threaten the plant, although intensive grazing and trampling of vernal pools could have adverse 
effects on the species (58 FIX [149]:41700-41708, August 5,1993). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery RequireheMs. A recovery plan has not yet been prepared 
and recovery requirements’have not been identified for this species. _. 
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SONOMA SPINEF’LOWER (Chor&nthe v&da) 

. . Legal Status. Sonoma spineflower iS listed as endangered under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society (CNPS): 

Historical and Current Distribution aud Status. Until its rediscovery in 1980, Sonoma 
spineflower was thought to, be extinct. The worldwide distribution of Sonoma spineflower is limited 
to one site in Marin County, just south of Abbott’s Lagoon, on a working cattle ranch within Point. 
Reyes National Seashore. This species occupies less than 2.5 acres of land within an enclosed 
pasture of about 360, acres. A census conducted by CNPS volunteers in 1996 revealed 75% fewer 
plants than in 1992, when the population numbers were at their highest (California Department of 
Fish and Game 1999). The overall trend for Sonoina spineflower is stable to declining (California 
Department of Fish and Game 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Sonoma 
spineflower occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. Sonoma spineflower is a robust annual herb in 
the buckwheat family (Polygonaceae) that grows 10-30 centimeters tall. The species is known to 
occur only in sandy soils of coastal grassland prairie habitats (Hickman 1993, Skiuner and Pavlik 
1994). The pinkish flowers of the Sonoma spineflower bloom from June through August (Skinner ; 
and Pavhk 1994). 

Reasons for Decline. Sonoma spineflower is threatened by cattle grazing (Hickman 1993). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

Citations 
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SUISUN THISTLE (Cirsium hydrophilum var. hydrophilum) 

Legal Status. Suisun thisfie’is listed as endangered under the federal Endangered Species 
Act and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Stisun thistle is known f&n four 
locations, three of which arc on Cal$ornia Department of Fish and Game (DFG) land in Suisun 
Marsh and one in Solano County Farmland and Open Space Foundation land (Natural Diversity 
Data Base 1998). It is likeIy that this species was more widespread in the past because its saltmarsh 
was more widespread. This habitat has been extremely reduced during this century (Macdonald 
1977). 

Di$ribution in the CALFED Bay-Delta Program (CALFED) Solution Area. Stisun 
thistle occurs or has the potential to occur in the Suisun Marsh/North S&Francisco Bay Ecological 
Zone. 

Life History and Habitat Requirements. SuisunthistIe is a perennial herb in the sunflower 
family (Asteraceae) and reaches a height of 3-4.5 feet. It occurs on the edges of salt- and brackish 
marshes that are periodically inundated during high tides. It is restricted to a narrow tidal band, 
typically inhigher elevation zones within larger tidal marshes that have fully developed tidal channel 
networks. The species usually does not occur in smaller fringe tidal marshes that are less than 300 
feet wide or in nontidal areas. Flowering time is JulySeptember. 

Reason’ for Decline. Drainage or Glling of saltmarshes, and possibly water pollution, may 
have contributed to the decline of Suisun thistle (Niehaus 1977). Its restricted distribution increases 
its susceptibility to catastrophic events such as disease or pest dutbreak, severe drought, oil spills, 
or other natural or’human-induced disasters. Continued habitat conversion, habitat fragmentation, 
indirect effects from urban development, increased salinity, alteration of natural tidal regime, 
mosquito abatement activities, and competition with non-native plauts also threaten Suisun thistle 
(60 CFR 112). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared &I 
recovery requirements have not been identied for this species. ‘. 
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SOFT BIRWS-BEAK (Cordylanthus mallis ssp. moZZis) 

‘_ 

Legal &&us. Soft bird%-beak is listed as endangered under the federal Endangered Species 
Act, as rare under the California Native Plant Protection Act, and as Category 1B by the California 
Native Plant Society. 

Historical and Current Distribution and Status. Soft bird’s-beak is an annual herb 
endemic. to the northem shores of-the San Francisco Bay, SuikMarsh, and the saltmarshes south 
of S&Bay, at elevations below 30 feet. Twelve historical occurrences were known fkom Marin 
to Contra Costa Counties, where the counties border SanFraucisco Bay (Natukl Diversity Data Base 
1998). In 1991, the species was known to be extant at only three sites: Benicia State Recreation 
Area, California Department of Fish and Game (DFG) land along the Napa River at Fagan Slough, 
and Point Pinole Regional Shoreline (California Department of Fish and Gaqte 1992). 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. Soft bird’s- 
beak occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay and Yolo 
Basin Ecological Zones. 

Life History and Habitat Requirements. Soft bird’s-beak is a semiparasitic herbaceous 
annual plant in the figwort family (Scrophultiaceae). It grows Z-40 centimeters tall and occurs 
in coastal s&marshes and brackish marshes. The species is restricted to a narrow tidal band, 
typically in higher elevation zones within larger tidaimarshes that have fUy developed tidal channel 
networks. It usually d&es riot occur in smaller fringe tidal marshes that are generally less than 300 
feet’wide or in nontidal areas. .Flowering time is July-September. 

Reasons fol’ Decline. Habitat conversion, water pollution, changes in salinity, indirect 
effects of urbanization, mosquito abatement activities, off-road-vehicle use, competition with non- 
native vegetation, insect predation, erosion, and other luiman-induced acti& have contributed to 
the decline of soft bki’s-be&’ The sensitivity ofthe species to changes in environmental conditioti 
is evidenced by the extreme fluctuations in annual populaticm size. (California Departnkt of Fish 
and Game 1992.) 

Designated Critical Habitat, None. 

Recovery Plan &d Recovery Requirements. A recovery plan has not beal prepared and I 
recovery requirements have not been identified for this species. 
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PALMATE-BRACTED BIRD%-BEAK (Cordylanfhus palnktus) 

Legal Status. Pahnate-bracted bird&beak, also known as Ferris’ bird’sibeak, is listed as 
endangered under California and federal Endangered Species Acts and as Category 1B by the 
California Native Plant Society. 

Historical and Current Distribution and Status. The palmate-bracted birds-beak’s 
original range was probably similar to its current range, but populations were more numerous and 
contained more individuals. Today, the species occurs at Delevan National Wildlife Refuge, at 
Colusa National Wildlife Refuge, near the city of Woodland, in the Springtown alkali sink north of 
Livermore, at the California Department of Fish and Game’s @FG’s) Alkali Sink Ecological 
Reserve inFresno County, in western Madera County, and at Sacramento National Wildlife Refuge 
in Glean County (CaUomia Department of Fish and Game 1992). 

Distribution in the CALF’ED Bay-Delta Program (CALFYED) Solution Area. Palmate- 
bracted bird’s-beak occurs or has the potential to occur in the Eastside Delta Tributaries, East San 
Joaquin Basin, San Joaquin River, West San Joaquin Basin, Colusa Basin, Feather RiverlSutter 
Basin, Sacramento River, and Yolo Basin Ecological Zones. . 

Life History and Habitat Requirements. Palmate-bracted bird’s-beak is an annual herb 
of the figwort famiIy (Scrophulariaceae) that grows 10-30 centimeters tall. It is endemic to moist 
lowlands in the Central and Livermore Valleys and is restricted to saline-alkaline soils in relatively 
undisturbed, seasonally flboded, alkali-sinkscrub habitats at elevations below 560 feet. Flowering 
time is May--October. 

Reasqns for Deefine. Habitat for the species has been eliminated and degraded by its 
conversion to agricultural and urban development, draining of seasonal wetlands, grazing, off-road- 
vehicle use, and trash dumping (Californk Department of Fish and Game1992). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. The U.S. Fish and Wildlife Service 
(USFWS) is in the process of identifying recovery requirements and preparing a recovery plan. for 
this species. 

Citation 
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BAKER’S LARKSPUR (Delphinium baker+) 

. . 
Legal Status. Baker’s larkspur is state listed as rare under the California Native Plant 

Protection Act and federally listed as endangered under the’federal Endangered Species Act. It is 
listed as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Baker’s larkspur was once known from 
several populations in Marin and Sonoma Counties. The single remaining population is on a grassy 
bank on privately owned land along the edge of Marshall-Petahuna Road in northwestern Marin 
County and is extremely small (24 plants observed in 1988) (California Department of Fish and 
Game 1992, Natural Diversity Data Base 1998). The population size appears to be relatively stable 
(California Department of Fish and Game 1998); however, this species is exceptionally vulnerable 
to chance catastrophic events. Although Baker’s larkspur has always been rare, habitat losses have 
nearly caused its extinction. This species is considered to be in decline. 

Distribution in the CklLF’ED Bay-Delta Program (CALFED) Solution Area. Baker’s 
larkspur occurs or has the potential to occur in the Suisun Mar&/North. San Francisco Bay 
~Ecd0gica.l Zone. 

Life Histdi-y and Habitat Requirements. Baker’s larkspur,‘a member of the buttercup 
family (Ranunculaceae), is an erect, leafy-stemmed herbaceous perennial with showy blue-and-white 
flowers that grows 45-100 centimeters tall. It occurs in coastal scrub habitat at an elevation of 
between 300 and 1,000 feet. Flowering time is Mar&May. (.Hickman 1993, Skinner and Pavlik 
1994.) 

Reasons for becliue. Baker’s larkspur has become endangered from extensive grazing, 
roadside maintenance activities, and conversion of its habitat to cultivated farmland. It continues 

. to be threatened by road maintenance activities and collecting. 

Designated Critical Habitat. None, : 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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YELLOW LARKSPUR (Delphinium luteum) 

. . 
Legal Status. Yellow larkspur, also known a~ golden larkspur, is state l&ted as rare under 

the California Native Plant Protection Act, federally listed as endangered under the federal 
Endangered Species Act, and listed as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. The restricted distribution of yellow 
larkspur is centered near the town of Bodega Bay in Sonoma County, with fewer than a dozen 
historical occurrences recorded (California Department of Fish and Game 1999). It is currently 
known from two populations, both on private land. 
1985,‘but a count in 1997 revealed only 83. 

The accessible population had 130 plants in 
The general status of the yellow larkspur is one of 

decline (California Department of Fish and Game 1999). 

Distribution in the CALFED Bay-Delta Program (C&FED) Solution Area. Yellow 
larkspur occurs or has the potential to occur in the- Suisuq Marsh.&orth San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. Yellow larkspur is a herbaceous perennial of the 
buttercup family (Ranunculaceae) that grows 20-55 centimeters tall on steep, rocky outcrops within 
coastal sage scrub, coastal grassland, or chaparral plant communities (CaliforniaDepartment ofFish 
and Game 1999, Hickman 1993). Flowering period isMarch-May (Skinner and Pavlik 1994). 

Reasons for Decline. Rock quarrying activities, overcollecting, hybridization, residential 
development, and sheep grazing have reduced the populations such that today, there are only two 
knownremainingpopulations ofgeneticallypureyellowlarkspur(CaliforniaDepartmentofFishand 
Game 1999). 

Designated Critical ,Habitat. None. 

Recovery Plan and Recovery Requiremknts. A recovery plan has not been prepared and 
recovery requirements have not been’identified for this species. 

Citations 
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HOOVER’S ERIASTRUM (Eriastrum hooveri) 

. . 
Legal Status. Hoover’s eriastrum, ‘atso known as Hoover’s wool&tar. is listed as 

threatened under the federal Endangered Species Act and as Category 4 by the California Native 
Plant Society. 

Historical and Current Distribution and Status. Hoover’s e&strum is an annual herb 
endemic to the Temblor Range (Kern and San Luis Obispo Counties), Cuyama Valley (San his 

Obispo and Santa Baibara Counties), and discontinuously in the San Joaquin Valley fi-om Fresno 
County south, excluding the vicinity of Tulare Lake. Hoover’s eriastrum is known from 
approximately 40 extant populations (Natural Diversity Data Base 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Hoover’s 
eriastrum occurs in the West San Joaquin Basin Ecological Zone. 

Life History and Habitat Require,ments. Hoover’s eriastnnn is a small annual herb in the 
phlox ftily (Polemoniaceae). The species grows 2-3 inches tall and has grayish, fuzzy stems, 
slender branches, and small white flowers about 0.25 inch wide. Hoover’s e&strum grows in scrub- 
grassltid habitats with moderate cover of saltbush. It often grows in cryptoganiic soil crusts (i.e., 
mats ofmoss, lichen, and algae) that reduce competition from annual g&ses (U.S. Fish and Wildlife ’ 
Service 1998). The species blooms from April through July (Skinner and Pavlik 1994); 

Reasons for Decline. Hoover’s eriastrum has declined mainly as a result of habitat 
conversion to agricultural and urban uses. Most of the known extant populations are threatened by 
future conversions to agricultural use, groundwater recharge basins, and oil and gas development. 
Although some sites contain substantial populations (5,000-40,000 individuals), most of the 
remaining sites on the Valley floor are at risk because they are isolated from one another, range fiorn 
approximately 1 acre to less than 400 acres, and contain.fewer than 1,000 individuals (55 FR 
[139]:29361-29370, July 19,199O). 

Designated Critical Habitat. None. 

Recovery Plan atid Recovery Requirements. The U.S. Fish and Wildlife Seriice 
(USFWS) has prepared a recovery plan for up&d species of the San Joaquin Valley, which includes 
Hoover’s eriaslrum and other species. Recovery strategy for Hoover’s eastrum includes monitor@g 
a minimum acreage and density of the species to determine trends within metapopulations and to 
reassess management strategies if density declines (U.S. Fish. and Wildlife Service 1998). 
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IONE BUCKWHEAT (Er&g~nu~ apricum var. apricum) 

. . 
Legal Status. Ione buckwheat is state listed as endangered and federally listed as endangered 

under the California and federal Endangered Species Acts. It is listed as Category 1B by the 
California Native Plant’Society. 

Historical and Current Distribution and Status. Ione buckwheat is endemic to the Ione 
region of Amador County (California Department of Fish and Game 1992) in the northern Sierra 
Nevada foothills (Hickman 1993). These plants have most likely always had limited distribution 
because they occur only on unusual soils of the Ione Formation. Only 10 extant occurrences of Ione 
buckwheat exist (Skinner and Pavlik 1994). The overall trend for Ione buckwheat is unknown 
(California Department of Fish and Game 1999). 

Distribution in the CALF’JZD Bay-Delta Program (CALF’ED) Solution Area. Ione 
buckwheat occurs or has the potential to occur in the Eastside Delta Tributaries Ecological Zone. 

Life History and Habitat Requirements. Ione buckwheat is a compact, erect, herbaceous 
perennial in the buckwheat family (Polygonaceae) with felt-like lower leaves on short stems and 
white flowers with reddish midribs. Ione buckwheat occurs strictly in Ione chaparral. The species 
has adapted to the unique, gravelly kaolinitic clay soils that characterize this commupity. Flowering 
period is July-October (Skinner and Pavlik 1994). 

Reasons for Decline. T6e buckwheats, always limited by the distribution of their habitat, 
most likely experienced severe reductions in the early part of this century during a period of 
extensive clay mining. Further declines are attributed to increasing urbanization and the clearing of 

. vegetation for agriculture and fire protection.’ Active clay mining continues to reduce potential 
habitat suitable for these species. Ione buckwheat is threatened by off-road-vehicle use, increasing 
urbanization, clay mining, erosion, and conversion of habitat to agricul&e or fire protection 
(California Departmentof Fish and Game 1999, Skinner and Pavlik 1994). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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LOCH ‘LOMOND BUTTON-CELERY (Byngium constancei) 

Legal Sttitus. Loch Lomond button-celery, also known as Loch Lomond’coyote-thistle, is 
listed as endangered under the California and federal Endangered Species Acts and as Category 1B 
by the California Native Plant Society. 

Historical and Current Distribution and Status. Loch Lomond button-celery was first 
collected by Robert Hoover in 1941. In 1973, the species was found in the vernal lake near the 
community of Loch Lomond in southern Lake County, California’at an elevation of between 2,800 
and 3,000 feet. Other vernal lakes in the general area may also harbor small isolated stands of the 
Loch Lomond button-celery. Surveys done in 1978 and 1984 failed to discover Loch Lomond 
button-celery populations in other locations. 

Distribution in the CALF&D Bay-Delta Program (CALFED) Solution Area. Locj~ 
Lomond button-celery occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. Loch,Lomond button-celery, a perennial herb of 
the carrot family (Apiace?), annually produces slender, weak scapes (leafless, flowering stalks) up 
to 30 centimeterstall from its overwintering rootstock (She&h 1978,1983). Loch Lomond button- 
celery grows abundantly within the borders of the meadow-like bed of the Loch Lomond lake. The 
soil of the lake bed consists of a volcanic silty clay. Loch Lomond button-celery blooms from April 
through &me (Skinner and Pavlik 1994). 

Reasons for Decline. .Habitat degradation is the main threat to populations of the Loch 
Lomond button-celery. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species: 
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CONTRA COSTA WALLFLOWER (E iysi~um capitatum ssp. angustatzim) 

Legal, Status. Contra Costa wallflower is listed as endangered under tde California and 
federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

kstorical and Current Distribution and Status. Contra Costa wallflower is endemic to 
Antioch Dunes in northern Co@ra Costa County, near the confluence of the Sacramento and San 
Joaquin Rivers, at an elevationbf from SO to 80 feet. Its historical range may not have been much 
greater than its current range, a 70-acre area of sandy bluffs overIooking the San Joaquin River 
(Natural Diversity Data Base 1998). 

Distribution in the CALF’ED Bay-Delta Frogram (CALFED) Shtion Area. Contra 
Costa wallflower occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay 
and Yolo Basin Ecological Z&es. 

Life History and Habitat Requirements. Contra Costa wallflower, a member of the 
mustard family (Brassicaceae), is a coarse-stemmed, erect, herbaceous biennial, 20-30 centimeters 
tall. It grows in fine sand with some clay among grasses, shrubs, and ot@r forbs on and near the tops 
of remnants of ecologically stabilized interior dunes. Flowering time is March-July. 

Reasons for Decline. Interior dune habitat found in the Sacramento-San Joaquin Delta has 
been reduced to a fragment of its original extent by industrial development and sand mining. The 
remaining habitat has been disturbed and degraded by rototilling for Gre control, off-road-vehicle 
activity, and the establishment of and competition by aggressive non-native plants [California 
Department of Fish and Game 1992). 

. 
Designated Critical Habitat, Inland dune habitat near Antioch at T2N, R2E, Section 17 

SW %, and Section 18 E 3% of S l/3 was designated as critical habitat (42 FIX no.26, February 8, 
1977). 

Recovery Plan and Recovery Requirements. USFWS has prepared a recovery plan that 
calls for enhancement of existing populations and establishment of new populations within its 
existing range. 
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Pm HILL F’LANNELBUSH (Fremontodendron decumbens) 

Legal Status. Pine Hill flannelbush is state listed as rare under the California Native Plant 
Protection Act, as endangered under the federal Endangered Species Act, and as Category 1B by the 
California Native Plant Society. 

Historical and Current Distribution and Status. Pine Hill flannelbush is a shrub endemic 
to Pine Hill and the nearby foothills of the Sierra Nevada in El Dorado County. Since it was first 
described in 1965;six sightings have been reported.’ The largest population is found on California 
Department of Fish and Game’s (DFG’s) Pine Hill Ecological Reserve, and the species also occurs 
nearby on private lands, although plants have been lost to construction of homes and access roads 
(CaliforniaDepartment of Fish and Game 1999). Pine Hill fhumelbush occurs in one localized area 
in western El Dorado County, where it is scattered over an area of .approximately 5,000 acres 
(59 FR [76]:18774-18783, April 20, 1994). The overall trend for the species is one of decline 
(California Department of Fish and Game 1999). 

Distribution iu the CALFED Bay-Delia Pro@am’(CALFED) Soktion A&i. Pine Hill 
flannelbush occurs or has potential to occur in the American River Basin and Eastside Delta 
Tributaries Ecological Z&es. 

Life History and Habitat Requirements. Pine Hill flannelbush is a branched, spreading 
shrub in the cocoa family (Sterculiaceae) that grows to 4 feet tall. Pine Hill flannelbush occurs in 
chaparral and oak woodlands on reddish-brown clay soil derived from gabbro, a type of igneous 
rock. It is typically found on rocky ridges in association with chamise and manzanitas. The shrubs 
bear showy light-orange to reddish-brown flowers from late April to early June 
(59 FR [76]:18774-18783, April 20,1994). 

Reasons for Decline. The decline of the Pine Hill flannelbush may be attributed to the 
* clearing of vegetation along ridges for firebreaks and fire suppression. It is believed that the species 
depends on fire to stimulate seed germination and resprouting. Residential development continues 
to threaten remaining populations (California Department ofFish and Game 1992). The proximity 
of remaining populations to human population centers has rendered the shrubs susceptible to the 
long-term effects of fire suppression and its restricted distribution makes’the species vulnerable to 
catastrophic events such as disease, pests, and drought. Additional threats include residential and 
commercial development, unregulated grading, inadequate regulatory mechanisms, and trash 
dumping (59 FR [76]:18774-18783, Aptil20,1994). 

Designated Critical Habitat; None. - ,:.:: 

Recovery Plan andRecovery Requirements. A draft recovery plan for the species has been 
prepared by the US. Fish and Wildlife Service (VSFWS) (64 FR 11035-l 1036, March 8,1999). 
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EL DORADO BEDSTRAW (Galiwn cdifornicum ssp. sierrae) 

. . 
Legal Status. El Dorado bedstraw is listed as rare under the California Native Plant 

Protection Act, listed as endangered under the federal Endangered Species Act, and is listed as 
Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. El Dorado bedstraw is a perennial herb 
endemic to the Pine Hill geologic formation in westem El Dorado County and on the surrounding 
ridges to the west within approximately 2.5 miles. (59 FR [76]: 18774-l 8783, April 20,1994.). The 
species appears to have always been uncommon and limited in distribution. ‘Ten occurrences are 
known, most of which are on private land (Natural Diversity Data Base 1998). The two largest 
populations-consist of thousands of individuals. A few small El Dorado bedstraw color&, typically 
50-200 individuals, have been discovered in the last several years in Shingle Springs. The overall 
trend for species is one of decline (California Departmentof Fish and Came 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALF’kD) Solution Area El Dorado 
bedstraw occurs or has the potential to occur in the American River Basin and Eastside Delta 
Tributaries Ecological Zones. 

Life History and Habitat Requirements. El Dorado bedstraw is a soft-hairy, perennial herb 
in the coffee family (Rubiaceae) with four narrow leaves at each node (Hickman 1993). The species 
occurs in cismontane, black oak woodland, and chaparral c.ommunities, including sites with 
ponderosa pine and foothill pine, on soils derived from gabbro (Natural Diversity Data Base 1998). 
Its pale-yellow flowers appear from May to June (Skinner’ and Pavlik 1994). 

Reasons for Decline. Decline of the species results f?om residential development, firewood 
harvesting, fuel-load management, road construction, horse paddocking, irrigation, inadequate 
regulatory mechanisms, off-road-vehicle use, and recreational activities. Its restricted distribution 
,and the limited number of individuals make the species susceptible to catastrophic events such as 
pest outbreak, disease infestation, severe drought, and other natural or human-caused disasters 
(59 FR [76]: 18774-18783, April 20,1994, Skinner and Pavlik 1994, California Department of Fish 
and Game 1999). 

Designated Critical Habitat, None. 

Reccwery Plan and Recovery Requirements. A draft recovery plan for the species has been 
prepared by the U.S. Fish and Wildlife Service (USFWS) (64 FR 11035-l 1036, March 8,1999). 
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MARlN WESTERN FLAX (ZHesperolinon congesium) 

. . 
Legal Status. Marin western flax, also known as Marin dwarf-flax, is listed as threatened 

under the California and federal Endangered Species Acts and as Category 1B by the California 
Native Plant Society. 

Historical and- Current Distribution and Status. Marin western flax is endemic to. 
serpentine soils from Marin County south to San Mateo County, California. There are 20 existing 
known occurrences from Marin, San Francisco, and San Mateo Counties (California Department of 
Fish and Game 1999). Populations fluctuate in size from hundreds to thousands of plants (Robison 
and Morey 1992). Marin western flax is protected in part at The Nature Conservancy’s Ring 
Mountain Preserve (Skinner and Pavlik 1994). The overall trend for species is one of decline 
(California Department of Fish and Game 1999). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Soluti& Area Marin 
western flax occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. Marin western flax is an herbaceous annual of 
the flax family (Linaceae) with slender, threadlike stems, 1 O-40 centimeters (4-16 inches) tall. The 
species is found in serpentine grasslands and serpentine chaparral (Hickman 1993). The blooming 
period for Marin western flax is from May through July (Skinner and Pavlik 1994). 

Reasons for Decline. Marin western flax is threatened by development, loss of habitat to 
invasive species, and trampling by livestock (Skinneraud Pavlik 1994, California Department of 
Fish and Game 1999). 

Designated Critical Habitat, None. 

Recovery Plan and Recoveq Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not beenidentified for this species. 
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CONTRA COSTA GOLDFIELDS (L.asthenia conjugens) 

. . 
Legal Status. Contra Costa goldfields is federally listed as endangered”under the federal 

Endangered Species Act and is listed as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. The historical distribution of Contra 
Costagoldfieldswas considerablygreaterthanitspresent distributionandextendedf?om&kndocino 
to Santa Barbara Counties. Contra Costa goldfields is known from 13 populations in the Delta 
region of the Sacramento Valley. It now occurs at only a few locations in Solano andNapa Counties. 
(Natural Diversity Data Base 1998). 

Distribution in the CALFkD Bay-Delta Program ($XLF’ED) Solution Area. Contra 
Costa goldfields occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay, 
West San Joaquin Basin, and Yolo Basin Ecological Zones. 

Life Historjl and Habitat Requirements. Contra Coskgoldfields is an annual in the aster 
family (Asteraceae). It grows lo-30 centimeters tall and inhabits vernal pools and seasonally moist 
grassy areas. In the past, the species may have also occurred in coastal prairies. Flowering time is 
March-June (Skinner and Pavlik 1994, Natural Diversity Data Base 1998). ‘. 

Reasons for Decline. Declines of this species are associated with the loss of vernal pools, 
which can be attributed to development and agriculture. Remaining threats include continued 
urbanization and grazing. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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SAN JOAQUIN WOOLLY THREADS @ember&x conghnii) 

Legal Status. San Joaqnin woolly threads is listed as endangered under the federal 
Endangered Species Act and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. San Joaquin woolly threads is endemic 
to the southern San Joaquin Valley and surrounding hills. Its original range extended from southern 
Fresno and Tulare Counties (excluding the Tulare Lake bed) to Bakersfield and Cuyama Valley. 
There are 59 known extant populations of San Joaquin woolly threads, primarily occurring near 
Carrizo Plain, Kettleman Hills, or Kettleman Plain (Nat&l Diversity Data’Base 1998). 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. San 
,Joaquin woolly threads occurs or has the potential to occur in the West San Joaquin Basin Ecological 
Zone. 

Life History and Habitat Requirements. San Joaquin woolly threads is an annual herb of 
the sunflower fkmjly (Asteraceae). It produces several white, woolly, many-branched stems up to 
approximately 10 inches long that tend to trail on the ground San Joaquin wooly threads grows in. 
annual grasslahds with sparse cover of saltbush on alluvial fans, often in sandy soil. Flowering 
period is March-May (Skinner and Pavbk 1994). 

Reasons for De&he, Cver 60’%? ofhistorically known populations have been eliminated by 
‘conversion of habitat to agricultura.l uses. Threats to r emaining unprotected populations include 
heavy grazing (especialIy by sheep), oil field development, energy development, and possible air 
pollution (Skinner and Pavhk 1994). 

Designated CriticakHabitat The Can20 and Elkhorn PIains and the Kettleman Hills are 
within Areas of Critical Environmental Concern, which would restrict activities on U.S. Bureau of 
Land Management lands in those regions (U.S. Fish and Wikllife Service 1998). . 

Recovery Plan and Recovery Requirements. A recovery plan for the species has been 
prepared by the U.S. Fish and Wildlife Service (VSFWS) (1998). To ensure the survival of San 
Joaquin woolly&r&ads, existing habitat needs to be protected, and populations need. to be monitored 
to determine density stability. The recovery strategy includes purchases of land with a plant density 
of 1,000 plants per acre and up to 450-foot btii zones. 
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Legal Status. Pitkin Marsh lily is listed as endangered under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Hlistorical and Current Distribution and Status. Pitkin Marsh lily grows in Sonoma 
County. There are only three recorded occurrences of Pitkin Marsh lily, two of which have been 
seen recently. These occtiences are confined to a small portion of Sonoma County, near tieshwater 
marshes in the vicinity of Sebastopol and Cunningham. Currently, about 200 plants remain. The 
overall trend for species is one of decline (California Department of Fish and Game 1999). 

Distribution in the CALF’ED Bay-Ddta Program (CALFED) Solution Area. Pitkin 
Marsh lily occurs or has the potential to occur in the Suisun Mar&North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements.. Pitkin Marsh lily is an herbaceous rtizomatous 
perennial oftbe lily family (Uiaceae), with t&l, slender, erect stems that grow 3-6 feet tall and 
narrow whorled leaves. The species is found in freshwater marshes, wet meadows, and cismontane 
woodlands. Pitkin Marsh lilyblossoms consist of large, showy, nodding yellow-orange ff owers with 
deep maroon dots and red tips. Blooming period is June-July (California Department of Fish and 
Game 1999, Skinner and Pavbk 1994). 

Reasons for Decline. Land clearing and draining operations, cattle grazing, and horticuhural 
bulb collecting have affected all Pitkin Marsh lily populations. Introduced blackberry plants also 
compete with the lily at Pitkin Marsh (California Department of Fish and Game 1999). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requiretients. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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BUTI’E COUNTY MEADOWFOAM (Limnanthesjloccosa ssp. califomica) 

. 
,Legal Status. Butte County meadowfoam is listed as endangered under the California and 

federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Butte County meadowfoam is endemic 
to a small portion of the eastern Sacramento Valley. Its historical distribution was probably similar 
to its current distribution, Which is a narrow 25-mile-wide strip tim Chico to near Shippee Road, 
north of Oroville (Jones & Stokes Associates 1989). There are approximately 13 occurrences of 
Butte County meadotioam, 11 of which are within the City of Chico’s designated “sphere of 
influence’,’ (California Departmtit of Fish and Came 1999). 

Distribution in the CALFED Bay-Delta Program ($XLFElD) Solution Area. Butte 
County meadowfoam occurs or has the potential to occur in the Feather River&utter Basin, 
Sacramento River, ,and Butte Basin Ecological Zones. 

Life History and Habitat Requirements. Butte County meadowfoam is an annual herb of 
the meadowfoam family (Limnanthacetie) that grows to less than 25 centimeters tall (Hickman 
1993). This species is~restricted to vernal pool margins and ephemerally wet drainages on annual 
grasslands on ‘level to gently sloping soils, especially the shallow T&an formation soils derived 
hm volcanic mudflows. Butte County meadowfoam blooms from Man&through May (Skinner 
and .Pavlik 1994). 

Reasons for Decline. Major factors contributing to loss and degradation of Butte County 
meadowfoam populations include urban development, road construction, alteration ofwatershed size’ 
or runoff patterns, agriculture, competition from non-native plants, and livestock grazing. Impacts 
from development and grazing continue to threaten some of the remaining populations (Jones & 
Stokes Associates 1989). 

Designated Critic,al Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
‘and recovery requirements have not been identified for this species. 
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SEBASTOPOL MEADOWFOAM (Zimnanthes vincsdans) 

Legal Status. Sebastopol meadowfoam is listed endangered under the Cal&omia and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Histo+cal and Current Distribution and Status. Sebastopolmeadotioam is known from 
the southern outer northern Coast Range, specifically Napa and Sonoma Counties. Most occurrences 
are on private land within 5 miles of the city of Santa Rosa, primarily in the drainage of the Laguna 
de Santa Rosa, Populations occur on privately owned lands as well as on lands owned by the 
CaliforniaDepartment of Transportation, U.S. Army and the City of SantaRosa The overall trend 
of Sebastopol meadowfoam is one of decline (California Department of Fish and Game 1999). 

Distriikio~ in the CALFED Bay-Delta Program (CALF’ED) Solution Area. Sebastopol 
meadowfoam occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. Sebastopol meadowfoam is an annual herb of 
the meadowfioam’ family (Limnanthaceae) (Hickman 1993). The species has divided leaves and 
bowl-shaped white flowers; it grows to 30 centimeters tall. Sebastopol meadowfoam grows in 
seasonally wet meadows, pastures, and vernal pools and creek drainages (California Department of 
Fish and Game 1999). Blooming period is April-May (Skinner and Pavlik 1994). 

Reasons for Decline. Populations are threatened by residential and commercial 
development, agriculture, grazing, and off-road-vehicle recreation (California Department of Fish 
and Game 1999, Skinner and Pavbk 1994). Indirect effects of urban growth, such as alteration of 
local and regional drainage patterns and effluent irrigation, also threaten this species. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. Protection measures for Sebastopol 
meadowfoam are expected to be included in the U.S. Fish.and Wildlife Service’s Draft California 
Vernal Pool Ecosystem Recovery Plan, to be released for public review, in 1999. ’ 

Citations . 

California Department of Fish and Game. 1992. Annual report on the status of California state; ,:. 
listed threatened and endangered animals and plants. Sacramento, CA. 

. 1999. Draft sections from 1998 annual report on the status of California state-listed 
threatened and endangered animals and plants. Sacramento, CA. 

Hickman, J. C. 1993. The Jepson manual, higher plants of California. University of California 
Press. Berkeley, CA. 

,’ c-1-111 
-- - ..- 



Sher, M. W., and B. M. Pavlk 1994. California Native Plant Society’s inventory of rare and 
endangered vascular plants of California (Special Publication No. 1.) Fifth Edition. 

I California Native Plant Society. Sacramento, CA. 

c-1-112 ._ _ __ 



F’EW-FLOWERED NAVARRETIA (ikvarretia leucocephala ssp. pauciflora) 

. . 
Legal Status. Few-flowered navarretia is state listed as threatened and federally listed as 

endangered under the California and federal Endangered Species Acts. It is listed as Category 1B 
by the California Native Plant Society. 

Historical and Current Distribution and Status. Few-flowered navarretia is endemic to 
the inner northern Coast Ranges of Lake and Napa Counties (Natural Diversity Data Base 1998). 
Of the six known populations, five occur on private lands (Natural Diversity Data Base 1998). The 
other population occurs in the Loch Lomond vernal pool ecological reserve, &ich is managed by 
California Department of Fish and Game (DFG), and it is believed a result of hybridization 
(CaliforniaDepartment ofFish and Game 1999). The limitedrange and specific substrate preference 
indicate that the species has always been uncommon. 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution, Area. Few- 
flowered iravarretia occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. Few-flowered navarretia is an annual herb of the, 
phlox family (Polemoniaceae), growing l-4 centimeters tall (Hickman 1993). The species grows 
in vernal pools that occur on volcanic ash deposits and blooms in June (Skinner and Pavlik 1994). 

Reasons for Decline. Threats to tke species include recreational activities, grazing, and 
habitat loss resulting from wetland drainage (Natural Diversity Data Base 1998). 

,, Designated Critical Habitat. None. 

Recovery Plan. aud Rkcovery Requ@ements. A recovery plan has not yet been prepared, 
and recovery requirements have not been identified for this species. 
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MANY-FLOWERED NAVARIWTIA (Navarrefia leucoiephala ssp. plieantha) 

_. 
Legal Status. The many-flowered navarretia is state listed as threatened &d fedeizlly listed 

as endangered under the California and federal Endangered Species Acts. 
by the California Native Plant Society. 

It is listed as category 1B 

Historical and Current Distribution and Status. Many-flowered navarkia is known from 
8 historical occurrences in Lake and Sonoma Counties. This plant is found through a range of 
approximately 400 sq. mi. at 1,800-2,800 ,feet in elevation. One occuknce is located within 
California Department of Fish and Game’s (DFG’s) Loch Lomond Ecological Reserve; another is 
found at Boggs Lake, on property ownbd’by The N&u-e Conservancy (TNC) and DFG (California 
Department of Fish and Game 1999). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution Area. Many- 
flowered navarretia occti in the Suisun Marsh/North San Francisco Bay Ecological Management 
Zone. 

Life History and Habitat Requirements. Many-flowered navarretia is a prostrate annual 
herb in the phlox family (Polemoniaceae). This plant forms snkll mats 2-8 inches wide. Many- 
flowered navarretia is found in dry meadows, along the margins of v&ual pools and lakes, and in 
open wet ground in forest openings (California Native Plant Society 1988). Many-flowered 
navarretia flowers from May to June (Skinner and Pa&k 1994). 

Reasons for Decline. Many-flowered navarretia is threatened by grazing, development, and 
vehicles (Skinner and Pavlik 1994). 

Designated C’titical Habitat. None. 

Conservation Effork Many-flowered navarretia is protected in p&t at DFG’s Loch 
Lomond Ecological Reserve and at Boggs Lake, where it is also protected by TNC and Trust for 
Wildland Communities (California Department ofFish and Game 1999). 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared; 
and recovery requ&ments have not been identified for this species. . 

Research or Monitoring Gap& This section is to be prepared by CALFED, the U.S. Fish 
ang, Wildlife Service, and DFG. 
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* . COLUSA GRASS (Iveostapfia colusana) 

‘. 

Legal Status. Colusa grass is state listed as endangered and federally listed as threatened 
under the California and federal Endangered Species Acts. It is listed as Category 1B by the 
California Native Plant Society. 

Historical and Current Distribution and Stabs. Colusa grass is endemic to the 
Sacramento and San Joaquin Valleys. The species’ historical distribution included Merced, 
Stanislaus, Solano, and Colusa Counties. Forty populations are currently known tim Merced, 
Stanklaus, and Solano Counties; none remain in Colusa County. (CaliforniaDepartment ofFish and 
Game. 1992) . 

Distribution iu the CALFED Bay-Delta Program (CALFED) Solution Area. Colusa 
grass occurs or has the potential to occur in Suisun Marsh/North San Francisco Bay, Eastside Delta 
Tributaries, East San Joaquin Basin, San Joaquin River, West San Joaquin Basin, Colusa Basin, 
Sacramento River, and Yolo Basin Ecological Zones.’ 

Life History aud Habitat Requirements. Colusa grass is an annual belonging to the grass 
family (Poaceae) and grows 1 O-30 centimeters tall.. It occurs in large or deep vernal pools on clay 
substrates (Natural DiversityData Base 1998). Flowering time is May-July. 

Reasons for Decline. The primary reasons for the decline of this species include ‘the 
conversion of vernal pools to agricultural and developed lands, heavy.grazing by cattle, and 
competition fi-om introduced weedy species that displace it (CaliforniaDepartment ofFish an6 Game 
1992). 

Designated Critical Habitat. None. ” 

Recovery Plan ‘and Recovery Requirements. A recovery plan has not been prepared and * 
recovery requirements have not been identified for this species. 
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ANTIOCH DUNES EVENINGPRIMROSE (Oenothera deltoides ssp. howellii) 

Legal Status. Antioch Dunes evening-primrose is listed as endangered under the California 
and federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Curreqt Distribution and Status. Antioch Dunes evening-primrose is 
endemic to the Antioch Dunes, south of the confluence of the Sacramento and San Joaquin Rivers, 
up to an elevation of 50 feet. Its historical distribution was probably not much more extensive than 
its present distribution of 70 acres of remnant dunes at Antioch 
introduced to the Brannau 

In 1970, the. primrose was 
Island State Recreation Area; by 1988, one small population remained 

there. (California Department of Fish and Game 1992, Natural Diversity Data Base 1998). 
. 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Antioch 
Dunes evening-primrose occurs or has the potential to occur in the Suisun Marsh/S& Francisco Bay 
and Yolo Basin Ecological Zones. 

Life History and Habitat Requirements. Antioch Dunes evening-primrose is a perennial 
herb ofthe evening primrose family (Onagraceae), grows up to 2.5 feet tall, and occurs in loose sand 
and semistabilized dunes associated with the Sacramento-San Joaquin River Delta. It requires 

“freshly disturbed sand for the establishment and survival of succeeding generations. Seedlings are 
unable to survive on the clay soils in areas where overlaying dune sand has been removed; seedlings 
cannot become establishedin heavily vegetated areas---the species is a colonizer z&r wildfires. The 
flowers of this plant open in early evening and usually close by midmorning. 
March through May and briefly in September. 

Flowering time is 

Reasons for Decline. Industrial developmernt, sand mining, and agricultural conversion have 
resulted in loss of this species’ habitat. Fire control activities, off-road-vehicle use, and the invasion 
of non-native species have further degraded its remaining habitat (CalifomiaDepartmeut ofFish and 
Game 1992). Limited seed production is linked to a deficiency of pollinators (pavlik et al. 198X). 

Designated Critical Habitat Inland dune habitat near Antioch at T2N, R2E, Section 17 
SW % and Section 18 E % of S % was designated as critical habitat (42 FR 26, February 8,1977). 

Recovery Plan and Recovery Requireme& A recovery plan for the species has been 
prepared by USFWS that focuses on protecting and restoring the Antioch Dunes ecosystem and 
increasing the numbers of Antioch Dunes evening-primrose plants in the wild. 
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SAN JOAQTIIN VALLEY ORCUTT GRASS (Orcutrin inaequalis) 

Legal Status. San Joaquin Valley Orcutt grass is state listed as endangered and federally 
listed as &eatened under the Califoraia and federal Endangered Species Acts and as Category 1B 
by the California Native Plant Society. 

Historikal and Current Distriiution and Status. San Joaqti Valley Orcutt grass .is the 
only Orcutt grass restricted to the San Joaqtiin Valley. This grass was once common along the 
eastern margin of the valley in Stanislaus, Merced, Fresno, Madera, and Tulare Counties. Most of 
the rerkining occurrences of San Joaquin Valley Orcutt grass are concentrated in two small areas 
in eastern Merced County. The species occurs in two vernal pools that are partially on land owned 
byth&U.S.BureauofLandManagement (BLM) andpartiallyonprivatelandonBig TableMountain 
near Friant in Fresno County. San Joaquin Valley Orcutt grass also occurs in avernal pool complex 
in Madera County that was acquired by the California De@rtment of Transportation (Caltrans) in 
1995 for mitigation purposes. Just before acquisition by Caltrans, the pools were disked, which 
resulted in an invasion by upland plants. Nonetheless, the pools still support rare species. In 1997, 
a small population of San Joaquin Valley Orcutt grass was discovered in one vernal pool on 
California Department of Fish and Game’s (DFG’s) Stone Corral Ecological Reserve in Tulare 
County. Three occurrences of the species on the Flying M Ranch in Qerced County are protected 
through conservation easement agreements with The Nature Conservancy (TNC). Twenty-two of 
the approximately 25 extant occurrences are privately owned The overall trend for this species is 
one of decline (California Department of Fish and Game 1999). 

Distribution in the CALF’ED Bay-DeIta Program (CALF’ED) Solution Area. San 
Joaquin Valley Orcutt grks occurs or has the potential to occur in the San Joaquin River and East 
San Joaquin Basin Ecological Zones. 

Life History and Habitat Requirements. San ~oacpin Valley Or-cut-t grass is a smaU, 
grayish-green, sticky, aromatic, tied annual of the grass ftily (Poaceae) that occurs in vernal 
pools. The plant has several stems 2-6 inches tall, terminating in a spike-like inflorescence (58 FR 
[l’49]:41700-41708, August 5,1993). The blooming plod for this species is from May though 

September (Skinner and Pavlik 1994). 

Reasons for Decline. NearlyhaIfofthe historical occurrences of San Joaquin Valley Orcult 
gmss have been destroyeq by habitat conversion of grassland to agriculture. Disk.&, hydrological 
modification, urbanization, late-spring grazing, and competition from non-native weeds have also 
degraded and destroyed the species’ habitat. Because San Joaquin Valley Orcutt grass matures in 
early summer and occupies large vernai pools that retain water through that period, it is vulnerable 
to trampling when cattle areattracted to vernal pools as annual grasses in the surrounding upland dry 
out. Vernal pools that have been disturbed are vulnerable to invasion-by non-native, upland grasses 
and forbs that compete with San Joaquin Valley Orcutt grass. 
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Designated Critical Habitat. None. 

Recovery Plan and Recov&y Requirements. DFG and U. S. Fish and Wildlife Service 
” (USFWS) funded a study, completed in 1995, to characterize the vernal pools of Sk Joaquin Valley, 

including those in which San Joaquin Valley Orcutt grass occurs. Protection measures for this 
species are expected to be included in USFWS’s Draft California Vernal Pool Ecosystem Recovery 
Plan, to be released for public review in 1999. 
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HAIRY ORCUTT GRASS (Orcutthz piha) 

Legal Status. Hairy Orcutt grass is listed as endangered under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Thehistoricalrange ofhairy Orcutt grass 
includes the eastern margins of Sacramento and San Joaquin Valleys including Butte, Glenn 
Madera, Merced, Mariposa, Stanislaus, and Tehama Counties. There are 29 extant occurrences of 
hairy Orcutt grass, none from Merced County (Natural Diversity Data Base 1999). Sk occurrences 
amknown from The Nature Conservancy’s (TNC)Vina Plains Preserve in Tehama County. Three 
other occurrences are ii-am private land in the ViiPllains area. Them area six o~eurrences known 
&om the U.S. Fish and Wildlife Service’s (USFWS’s) &cramento Wildlife Refuge in Glenn County, 
Other occurrences are known from private property, land owned by the U.S. Bureau ofReclamation, 
land .owned by the California Department of Transp&tation, and ‘land of upfmown ownership 
(Natural Diversity Data Base ,l999). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Sohtion Area. Hairy 
Orcutt grass occurs or has the potential to occur in the Colusa Basin, East San Joaquin Basin, Butte 
Basin, San Joquin River, and Sacramento River Ecological Zones. 

Life History and Habitat Requirements. Hairy Orcutt grass is a small, t&ted annual of 
the grass family (Poaceae). The plant has several stems 2-8 inches tall that terminate in a long, 
spike-like inflorescence (58 FR [149]:42700--41708, August 5,1993). Hairy Orcutt grass inhabits 
vernal pools on rolling topography on remnant alluvial fans and stream terraces. This grass flowers 
Ikorn May through August (Skinner and Pavhk 1994). 

Reasons for Decline. Conversion of vernal pool habitat to irrigated agriculture or urban 
development has been the primary factor leading to decline in this species. Overgkzing, disking, 
trampling by livestock, altered hydrology, and competition from non-native weeds also threaten its 
habitat. 

Designated Critical Habitat. None. ’ 

Recovery Plan +d Recovery Requirements. The CaliforniaDepartment ofFish and Game 
(DFG) and USFWS funded a study, completed in 1995, to characterize the vernal pools of San 
Joaquin Valley. The study included vernal pools in which hairy Orcutt grass occuk. Protection 
measures for this species are expected to be included in USFWS’s Draft California Vernal Pool 
Ecosystem ‘Recovery Plan, scheduled to be released for public review in 1999 (California 
‘Department of Fish and Game 1999). 
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SLENDER ORCUTT GRASS (Orcutiiu tenuis) 

Legal .Statns. Slender Orcutt grass is state listed as endangered and federally listed as 
threatened under the Califomii and.federal Endangered Species Acts. It is listed as Category 1B by 
the California Native Plant Society. 

Historical and Current Distribution and Status. Slender Orcutt grass has been reported 
fkom numerous, widely distributed populations in me, Sacramento,’ Shasta, Siskiyou, and Tehania 
Counties (CaUornia Department of Fish and Game 1992, Natural Diversity Data Base 1998). Of 
the approximately 45 known occurrences, about 40 are still extant. Most of the remaining 
populations are in Shasta and Tehama Counties (62,FR 14338-14352 March 26,1997). 

Distribution in the CALFED BaykDelta Program (CALF’ED) Solrrthn Area. Slender. 
Orcutt grass occurs or has the potential to occur in the North Sacramento Valley, American River 
B+s& Colma Basin, and Yolo Basin Ecological Zones. 

Life History and Habitat Reqnirem+ts. Slender Orcutt grass is a blue-green, tufted, 
stick$ aromatic annual belonging to the ~KQS family (Poaceae) that gro?ys up to 15 centimeters tall. 
It occurs on remnant alluvial fans, high stream terraces, and in vernal pools within valley grassland 
and blue-oak woodland (California Department of Fish and Game 1992). The species has also 
shown an ability to coloni& artificial habitats, such as the margins of stockponds (62 FR 
14338-14352 M&h 26,1997). Flowering time is May-October. 

Reasons for Decline. Many undocumented populations were probably lost durjng the 
intensive agricultural development that resulted in extensive losses of vernal pools in the Central 
Valley. Nearly one-third of the remaining dccurrences have been damaged by agriculture, grazing, 
and changes in hydrology.’ (California Depktment of Fish.and Game 1992.) 

Qesignated Critical Habitat. None. 

Recovery Plan and Recovery ReqGrements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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listed threatened and .mdangered animals and plants. Sacramento,’ CA. 

1996: The status of rare, thrqatened, and endangered animals and plants of 
Califo&a combined annual report for 1993,1994, tid 1995. An addendum to the 1992 
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SACRAMENTO ORCUTT GRASS (Orcuktiu viscida) 

Legal Status. Sacramento Orcutt grass is state and federally listed as endangered under the 
California and federal Endangered Species Acts and as Category lB by the California Native Plant 
Society. 

Historical and Current Dhtribution and Status. Sacramento Orcutt grass is endemic to 
Sacramento County. Onlynine historical and recent occurrences are documented, all in the eastern 
part of the county (Natural Diversity Data Base 1998). Currently, there are seven populations of 
Sacramento Orcutt grass, one of which was established by seeding a vernal pool near a naturally 
occurring population (62 FR 14338-14352 March 26,1997). 

Distribution in the CALF’ED Bay-DeM.aProgram(CALFED) Solution Area. Sacxamento 
Orcult grass occurs or has the-potential to occur in the American River Basin and Eastside Delta 
Tributaries Ecological Zones. 

Life History and Habitat Requirements. Sacramento Orcutt grass is a densely tufted 
‘&nual of the grass family (Poaeeae). It grows 3-l 0 centimeters tall. and flowers in dry vernal-pool 
beds within blue-oak woodland or valley grassland communities. Thisspecies is the most rare and 
narrowly distributed member of the genus. Flowering time is May-Jme. (California Department 
of Fish and Game 1992) 

Reasons for Decline. Some historical populations of the species were probably eliminated 
by agricu.ltural and urban development and placer mining. Current’ threats to the remaining 
populations include development, competitiola from non-native plants, tkmpling by livestock, and 
mountain biking and hiking. (California Department of Fish and Game 1996.) 

Designated Critical Habitat None. 

Recovery Plan and Recovery Reqnirements. A recovery plan has not been prepared and 
recovery recpkxnents have not been identified for &is species. 
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WHITFJUYED PENTACHAETA (pentachaeta bellidiflora) 

. . Legal Status. White-rayed pentachaeta is listed as endangered under the California and 
federal Endangered Species Acts and as Category 1B by, the California Native Plant Society. 

Historical and Current Distribution and Status. Historically, white-rayed pentachaeta was 
known from at least nine sites in Marin, San Mateo, and Santa Cruz Counties. Suitable habitat 
remains in two San Mateo County locations, but the species has not been seen at either site in many 
years (Robison and Morey 1992). White-rayed pentachaeta is now known from only one confirmed 
location in San Mate0 County, in the “Triangle” area and adjacent Edgewood County Park (Natural 
Diversity Data Base 1998). A second population may have been found on the west side of Crystal 
Springs Reservoir on San Francisco Water Department land, but the sighting needs to be confhmed 
(California Department of Fish and Game 1999). 

. 

Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. White- 
rayed pentachaeta occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. White-rayed pentachaeta is a small annual plant 
of the sunflower family (Asteraceae) that grows 6-17 centimeters tall (Hickmau 1993). 

,, 
The species 

occurs in serpentine bunchgrass habitat (California Department of Fish and Game 1999). White- 
rayed pentachaeta flowers from March to May (Skinner and Pavlik 1994). 

Reasons for Decline. White-rayed pentachaeta has historically lost populations to 
development (Skirmer and Pavlik 1994). 

Designated Critical HabitaL’ None. 

Recovery Plan and Recovery Requirements. A draft recovery plan has been prepared for 
this species by USFWS (1998). Recovery strategy elements include protecting existing population 
and buffer areas for expansion and securing unpopulated habitat. It ‘is recommended that 
management plans comprise standardized annual monitoring and developing strategies to minimize 
known threats. Additionally, seed banking and surveys to con&m potentialpopulations and locate 
potential habitat, new populations, and historical sites are recommended (U.S. Fish and Wildlife 
Service 1998). 
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CALISTOGA POPCORNFLOWER (Plagiobothrys strictus) 

‘. Legal Status. Calistoga popcomflower is state listed as threatened and federally listed as 
endangered under the California and federal Endangered Species Acts. 
by the California Native Plzmt Society. 

It is listed as Category 1.B 

Historical and Current Distribution and Status. Calistoga popcornflower is an annual 
herb known from only three occurrences in the vicinity of Calistoga, in Napa County (Skinny md 
Pavlik 1994). Two of these occurrences are on private proper@ the third occurrence has not been 
observed since 1903 (Natural Diversity Data Base 1998). The trend for Calistoga popcoinflower is 
one of ove&ll decline (California Department of Fish and Game 1999). 

Distribkion in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Calistoga 
popCornflower occurs in the Suisun Marsh./N$h San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. Calistoga popcornflower is a glabrous annual 
herb of the borage ftiy (Boraginaceae). It grows erect, l-4 decimeters tall; on alkaline sites near 
thermal springs and on vernal pool margins in heavy, dark, adobe-like clay (Hickman 1993, Fati 
Diversity DataBase 1998). Calistogapopcornflowerblooms fromMarchthrough,June (Skinner and 
Pavlik 1994). 

2 

Reasons for Decline. Urbanization tidviticulture have extirpated one historiti,al occurrence 
and eliminated over 70% of Calistoga popcornflower habitat (California Department’of Fish and 
Game 1999). Ex&ting populations are threatened by habitat loss, one from airport construction and 
the other hrn a proposed construction of a resort (Natural Diversity Data Base 1998). 

Designated Critical Habitat, None: 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery reqtiements have not been identified for this species. . 
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NAPA BLUE GRASS (Pea nape&s) 

. . 
Legal Status. Napa blue grass is listed as endangered under the California and federal 

Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Napa blue grass is restricted to two 
occurrences near Calistoga in Napa County. These exist on private property, one between an airport 
runway and a ball field, the other among commercml development (Natural Diversity Data Base 
1998). 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Solution Area. Napa blue 
grass occurs or has the potential to occur in the Suisun Marsh/North San Francisco Bay Ecological 
Zone. 

Life History and Habitat Requirements. Napa blue grass is a perennial plant of the grass 
family (Poaceae) that grows 30-100 centimeters tall (Hickman 1993). The species grows in sterile 

+ L ground of moist alkaline meadows fed by runoff from nearby hot springs (Natural Diversity Data 
Base 1998). Napa blue grass blooms fi-om May though August (Skinner and Pavlik 1994). 

. Reasons for.Decline. The two Napa blue grass populations are threatened by habitat loss, 
one from airport construction and the other from proposed construction of a resort (Natural Diversity 

i Data Base 1998). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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EIARTWEG’S GOLDEN SUNBURST (Pseudobahia kzhiifolia) 

Legal Status. Hz@veg’s golden sunburst, &so known as Hartweg’s pseudobahia, is listed 
as endangered under the California and federal Endangered Species Acts and as Category lJ3 by the 
California Native Plant Society. 

Histoiical and Cur&t Distribution and Status. Hartweg’s golden sunburst is endemic 
to the CentraI Valley. Histoiically, the species’ range may have extended from Yuba County south 
to Fresno County, approximately 200 miles, but it was only abundant in a few locations Today, only 
16 extant occnirrences are known, which are. concentrated in the Friant region of Fresno and Madera 
Counties and the La Grange region in Stanislaus County (California Department ofFish and Game 
1992; 57 FR [230]:56549-56555, November 30,1992). Twelve populations remain in Stanislaus 
County, two in Madera County, aud two inFresno County (California Department of Fish and Game 
1999). Ofthe 16 extant occurrences ofHarhveg’s golden sunburst, 11 are very smal1 and contained 
fewer than 200 plants in 1990. Part of one population in Fresno County occurs on land owned by the 
U.S. Bureau of Reclamation and another part of the same population is protected by a conservation 
easement with The Nature Conservancy (TNC). All other populations are on privately owned land. 
The overall trend for species is one of decline (California Department pf Fish and Game 19993. 

Distribution in the CALF’ED Bay-Delta Pro&ram (CALF’ED) Solution Area. Hartweg’s 
golden sunburst occurs or has potential to occur in the Feather RiverButter Basin, East San Joaquin 

. Basin, San Joaqujn River, and Eastside Delta Tributaries Ecological Zones. 

Life E&tory and Habitat Requirements. Hartweg’s golden sunburst is a slender, wo&y 
annual in the sunflower family (Asteraceae). It has one or a few stems 2-6 inches tall, with mostly 
narrow, undivided leaves, and yellow ray flowers. Hartweg’s golden sunburst occurs on the grassy 
slopes of valley and foothill grasslands and at the margins of blue-oak woodland, primarily on 
shallow, well&a&d, fine-textured and gravelly soils of.the An&or and Rocklin series (57 FR 
[230]:56549-56555, November30,1992). Hartweg’s golden sunburst typically occurs on the north- 
or northeast-f=tig slopes of minia mounds, which are often associated with vernal pools, with the 
highest densities on upper slopes having minimal grass cover (California Department ofFish and 
Game 1999). Hartweg’s golden sunburst blooms in March and April (Skinner and Pavhk 1994). 

Reasons for Decline. Hartweg’s golden sunburst has declined as a res&t of habitat loss 
caused by agricultural and urban development, levee construction, pumice mining3 overgrazing by 
cattle, competitionwithnon-native weeds, road constmction, and off-road-vehicle use. Species such 
as Hartweg’s golden sunburst that have very small populations are vulnerable to dechne and 
extinction from genetic problems and random catastrophic events such as floods, attack by insects, 
disease, or extended droughts (California Department of Fish and Game 1999). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been pm&red 
and recovery requirements have not been identified for this species. 
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SAN JOAQUIN ADOBE SUNBURST (Pseudohahiapeirsonii) 

Legal Status. San Joaquin adobe sunburst, also known as Tulare pseudob&ia is state listed 
as endangered and federally listed as threatened under the California and federal Endangered Species 
Acts. It is listed as Category 1B by the California Native Plant Society. 

Historical and Current Dish-ibution and Status. San Joaquin adobe sunburst is endemic 
to the eastern San Joaquin Valley. Historical occurrences were scattered from northern Kern County 
to Tulare and Fresno Counties (Califotia Department of Fish and Game 1992). Today, the species 
is limited to 36 populations in valleys and flats and the foot of the Sierra Nevada (California 
Department of Fish and Came 1999). Extant populations are concentrated in three areas: the Round 
Mountain-Wahtoke area in Fresno County (where the two largest populations occur), the Porterville- 
Visalia region in Tulare County, and the Pine Mountain-Woody region in Kern County. One 
population occurs on land owned and managed by the Fresno Flood Control District and two 
populations occur on land owned by the U.S. Army Corps of Engineers. All other populations occur 
on privately owned land. Seventeen of the 34 known occurrences contained fewer than 250 plants 
in 199l;‘approximately 80% of all plants are contained in four populations. The overall trend for 
San Joaquin adobe sunburst is one of decline (California Department of Fish and Came 1999). 

Distribution in the CALFED Bay-Delta Program (CA&FED) Solution Area. San 
Joaquin adobe sunburst occurs or has the potential to occur in the East San Joaquin River Ecological 
Zone. 

Life History and Habitat Requirements. San Joaquin adobe sunburst is a slender, woolly 
annual of the sunflower ftily (Asteraceae). It has branching stems 4-24 inches tall. The species 
is restricted to heavy adobe clay soiXs, which may be conducive to the plant’s growth because of the 
soil’s ability to hold moisture Ionger into the summer dry season than other soils. This plant grows 
in gras&mds dominated by non-native annual grasses, mustards, and filarees. San Jo.aquin adobe 
sunburst blooms from March through April (Skinner and Pavlik 1994). 

Reasons for Decline. Species such as San Joaquiri adobe sunburst that have very small 
populations are vulnerable to decline and extinction from genetic problems and random catastrophic 

’ evenfs such as floods, attack by insects, disease, or extended droughts (California Department ofFish 
and Game1 999). Other threats include agricultural and residential development, urbanization, flood 
control projects, transmission line and road maintenance, heavy grazing by cattle and sheep, soil 
erosion, re&eational activities, and competition with non-native weeds (California Dep.artment of 
Fish and Came 1992; 57 F& [230]:56549-56555, November 30,1992). 

.Designated Critical Habitat. None. 

Recwery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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LAYNE’S RAGWORT (Seprecio layneae) 

LegaI Status. Layne’s ragwort, also tiown as Layne’s butterweed, is &ate listed as rare 
under the CaliforniaNative Plant Protection Act, as threatened under the federal Endangered Species 
Act, and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Layne’s ragwort is a perennial herb 
endemic to the SierraNevada foothills. Historically, it was found on Sweetwater Creek near Folsom, 
an area that is now mundated‘by Fo1som.Reservoi.r (59 FR [76]:18774-18783, April 20, 1994). 
There are 40 known occurrences, most of which are on private land and scattered through the Pine 
Hill region of western El Dorado County; several colonies occur in the Eldorado National Forest. 
Four occurrences are known tim the U.S. Bureau of Land Management Red Bills Management 
AreainTuolumne County (Natu@DiversityDataBase 1998). Three oftheknown occurrences are 
believed to have been extirpated matural Diversity Data Base 1998). The overall trend for the 
species is one of decline (California Department of Fish and Game 1999). 

Distribution in the CALFZD Bay-Delta Piogram (CALFED) Solution Area. Layne’s 
ragwort occurs or has thepotential to occur in the Eastside DeltaTributaries, AmericanRiver Basin,‘ 
and East San Joaquin Basin Ecological Zones. 

* 
Life History and Habitat Requirements. Layne’s ragwort is a perennial herb in the 

sunflower family (Asteraceae) that bears several flower heads that are 2-3 inches long (59 FR 
[76]: 18774-18783, April 20,1994). The plant occurs inopenrockyareas inchaparral andblack-oak 
and‘interior live-oak woodlands; generally on soils derived from serpentine or gabbro (Natural 
Diversity DataBase 1998). The species is often found in disturbed habitats, such as along roads, and 
occasionally along streams. Layne’s ragwort flowers between April and June. 

Reasons for Decline. Many factors are likely to be responsible for the species’ decline, 
inckkg habitat loss by residential and commercial developme@, road maintenance, off-road- 
vehicle mc, erosion, livestock grazing and trampling, chang& in fire frequency, competition from 
non-native plant species @ati DiversityDataBase 1998), hors& paddocking, mini~~g, other human 
disturbances, and inadequate regulatory mechaniSms (59 F’R [‘El: 18774-l 8783, April 20, 1994). 

Dehgnated Critical Habitat. None. 

Recovery Plan and Recovery Requii-extents. A draf& recovery plan for the species has 3een 
prepared by USFWS (64 FR 11035-I 1036, March 8,1999). 
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KENWOOD MARSH CHJZCKERBLOOM (Sidalcea ongana ssp. valida) 

Legal Statis. Kenwood Marsh checkerbloom is listed as endangered under the California 
and federal Endangered Species Acts and as Category 1B by the California Native Plant Society. 

HistoricaI and Current Distribution and St&s. Kenwood Marsh checkerbloom has been 
known’orily from Knight’s Valley and Kenwood Marshes. Both &own occurrences are found in 
freshwater marshes surrounded by grasslands in Sonoma County; both sites are privately owned. 
The occurrence in Kenwood Marsh CheckerbPoom comprises three subpopulations with 
approximately225 individual plants. Habitat quality has declined overthe past 30 years. Accortig 
to a 1993 survey, the population at Knight’s Valley Marsh had only70 plants (Natural Diversity Data 
Base 1998). 

Distribution in the CALFED Bay-Delta Pkogram (CALF’ED) Sohtion Area, Kenwood 
Mar& checkerbloom occurs in the Suisun Marsh/North San Francisco Bay Ecological Zone. 

Life History and Habitat Requirements. Kenwood Marsh checkerbloom is a perennial 
herb in ,fhe mallow family (Malvaceae). The species grows from 3 to 6 feet tall on the edges of 
freshwatermarsh habitats (Hickman 1993, NaturalDiversityDatal&se’l998). Flowers appear f?om 
late June to September (Skinner and Pavlik 1994). 

Reasons for Decline. Several factors are &ponsible for the decline of Kenwood Marsh 
.checkerbloom, including grazing and mar@ drainage. Habitat conversion to vineytid could further 
contribute to the species’ decline (Natural Diver&y Data Base 1998). 

Designated Critical Habitat, None. 

Recovery Plti and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 
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TIBURON JEWlELF’LOWER (Streptanthus niger) 

. . Legal Status. Tiburon jewelflower is listed as endangered under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distribution and Status. Tiburonjeweiflower is known from only 
two occurrences on the Tiburon Peninsula in Marin County. Combined, the two occurrences of 
Tiburon jewelflower encompass approximately 12 acres ofhabitat, which are privately and publicly 
owned. This species was most likely historically more widespread on the peninsula, since other 
serpentine outcrop areas have been lost to residential development (California Department of Fish 
and Game 1999). 

Distribution in the CALF’ED Bay-Delta Program (CAWED) Solution Area. Tiburon 
jewelflower occurs or has the potentialto occur in the Suisun Marsh/North San Francisco Bay 
Ecological Zone. 

Life History and Habitat Requirements. Tiburon jewelflower is an ammal herb of the 
mustard family (Brassicaceae) that grows l-2 feet tall. The species grows on shallow, rocky soils 
derived from serpentine rock on south- or west-facing slopes within a native bunchgrass community 
(California Department of Fish and Game 1999). Tiburon jewelflowei blooms from May through 
June (Skinner and Pavlik 1994): 

Reasons for Decline. Tiburon jewelflower is threatened by road construction, foot traffic, 
and development on the Tiburon Peninsula (Skinner and Pavlik 1994). 

Designated Critical Habitat. None. 

Recovery Plan aud Recovery Requirements. A draft recovery plan has been prepared for 
this species by the ‘U.S. Fish and Wildlife ServiceQJSFWS) (1998). Recovery strategy elements . . 
include protecting and managing existing populations and buffer areas for expansion and securing 
unpopulated habitat. It is recommended that management plans include developing strategies to 
minimize known threats and an educational outreach program. Additionally, seedbanks and surveys 
ofpotentialhabitat for new populations and potential introduction sites are recommended (U. S. Fish. 
and Wildlife Service 1998). 
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CALIFORNIA SEABLITE (Suaeda californica) 

. . 
.Legal Status. California seablite is listed as endangered under the federal Endangered 

Species Acts and as Category 1B by the California Native Plant Society. 

Historical and Current Distibution and Status. California seablite hti a historical 
distribution throughout the c&r&al California coast, including portions of Alameda, Contra Costa, 
San LuiS Obispo, and Santa Clara Counties: It has one historical occurrence in Santa Clara County, 
but is otherwise only known. from San Luis Obispo County, where it is found on property owned by 
the CaliforniaDepartment ofParks andRecreation and on property ofunknown ownership (Natur+l 
Diversity Dat+ Base 1998). 

Distribution in the CALF’ED Bay-Delta I?rogram (CALFED) Solution Area. California 
seablite occurs or hasthe potential to occur in the SuisunMarsh/North San Francisco Bay Ecological 
Zone. 

Life History and Habitat Requirements. California seablite is an evergreen shrub of the 
goosefoot family (Chenopodiaceae) that grows 30-80 CentimeterS; @ll (Hickman 1993). Qe specks 
is found on margins of coastal saltmarshes. The blooming period of California seablite is from July 
through October (Skinner and Pavlik 1994). t 

Reasons for Decline. California seablite is threatwed by erosion, road maintenance, 
recreation use, and habitat al&&ion (Natural Diversity Data Base 1998, Skinner ahd Pavlik 1994). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recoVery plan has not yet been prepared 
and recovery requirements have not been identified for th& species: 

Citations 

Hickman, J. C. 1993. The Jepson maziual, higher plants of California. University of Califor@a 
Press. Berkeley, CA. 

Natural Diversity Data Base. 1998. California Deparknent of Fish and G&e. Natural Heritage 
Division. Sacramento, CA. -i’. “’ 

Skinner, M. W., and B. M. Pavlik. I994. California Native Plant Society’s inventory of rare and 
endangered vascular plants of California. (Special Publication No. 1.) Fifth Edition. 
California Native Plant Society. Sacramento, CA. 

. c-1-14.1 



SHOWY INDIAN CLOVER (Trifalium amoewm) 

Legal Status. Showy Indian clover is listed as endangered under the federal Endangered 
Species Acts and as Category 1B by the Califomia.Native Plant Society. 

Historical and Current Distribution. and Status. Showy Indian clover is historicaUy 
known f?om the Coast Range foothills north and east of San Francisco Bay (Natural Diversity Data 
Base 1998). Originally, the species ranged f?om Mendocitio County south to Sonoma, Matin, 
&.lameda, and Santa Clara Counties, and east to Napa a;nd Solano Counties. The species was 
believed to be extinct, not having been seen in the wild since 1969; however, a single plant, from 
which a greenhouse culture is being maintained, was discovered on privately owned property in 
Sonoma County in 1993 (Connors 1994). This site has since been developed and the species is no 
longer present. Showy Indian clover is extirpated fiom’all of its 24 historically known locations. 
A single extant natural population, comprising about 200 plants, was discovered in 1996 in Marin 
County on privately owned property (Connors 1994). The soil in the remaining natural habitat 
within the species’ historical range may contain viable showy Indian clover seed (Connors 1994). 

,Distribntion in the CALF’ED Bay-Delta Program (CALFE,D) Solution Area. Showy 
Indian clover occurs or has the potential to’occur in the West San Joaquin Basin, Yolo Basin, and 
Suisun Marsh/North San Francisco Bay Ecological Zones. 

Life: History and Habitat Requirements. Showy Indianclover is an annual herb of the 
legume family (Fabaceae). It is erect, with hairy stems and leaves, and grows f%om 4 to 27 inches 
tall. Showy Indian clover has been found in a variety of habitats including grasslands; grassy 
hillsides; and low, wet swales. It sometimes occurs on serpentine soils. The flowers of the showy 
Indian clover appear from April to June (Skinner aud Pavlik 1994). 

&asons for Decline. Showy Indian clover is threatened by habitat loss from urbanization 
and agriculture (Skinner and Pavlik 1994). Other factors believed responsible for the spedies’ 
decline include livestock grazing competition fi-om non-native annual plants, (Pavlik and Skinner 
1994). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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GREENE’S TUCTORIA fluctcltiu greenei) 

Legal Status. Greene’s tuctoria, also knoti as Green’s Orcutt grass, is &ted as rare under 
the California Native Plant Protection Act and as endangered under the federal Endangered Species 
Act. It is listed as Category PB by the California Native Plant Society. 

Historical and Current Distribution and Status. Gseene’s tuctoria is endemic to vernal 
pools of the Central Valley. Its historical range included parts of Shasta, Tehama, and Butte 
Counties in the northem and eastern Central Valley and extended throu& Fresno, Madera, San 
Joaquin, Stanislaus, and Tulare Counties in the San Joaquin Valley. The extant 17 occurrences of 
Gieene’s tuctoria occur in Shasta, southern Tehama, Butte, Stanislaus, and eastern Merced Counties 
(California Department of Fish and Game 1992; 58 FR [149]:41700-41708, August 5,1993). All 
known populations occur on private land. Of the four occurrences at The Nature Conservancy’s 
Vina Plains Preserve, only one is not grazed by cattle (California Departmentof Fish and Game 
1992). 

Distribution in the CALF’ED Bay-Delta Program (CALWED) Solution Area. Greene’s 
tuctoria occurs or has the potential to occur in the East San Joaquin Basin, Butte Basin, Sacramento 
River, Col~a Basin, Feather River&&r Basin, and Eastside Delta Tributaries Ecological Zones. 

Life History and Habitat Requirements. Greene’s tuctonia is a small, tufted annual of the 
grass family (Poaceae). The plant has a few to several stems 2-6 inches tall, each terminating in a 
spike-like inflorescence that may be partly enfolded in the upper leaf (Hickman 1993). Greene’s 
tuctoria occurs in small or shallow vernal pools or the early drying sections of large, deep vernal 
pools. Greene’s tuctoria blooms from May through July (Skinner and Pavlik 1994). 

Reasons for Decline. The primary factors causing the decline in this species are conversion 
ofhabitat to irrigated agriculture, competition Tom weedy non-native plants~ overgrazing by cattle, 
and residential development @Xifornia Department of Fish and Game 1992). At least nine 
historically known populations of Greene’s tuctoria have been eliminated by conversion of habitat 
to irrigated agriculture. Six historical populations are lmown or presumed to have been eliminated 
by overgrazing and at least one population has been eliminated by urbanization. Additionally, 
Greene’s tuctoria is particularly sensitive to livestock trampling because it germinates as pool water 
is receding; many other vernal pool phmts are already established at this phase (CAifomia 
Department of Fish and Game 1999). 

Designated Critical Habitat. None. 

Rechery Plan and Recovery Reqniremeuts. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 
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CRAMPTQN’S TUCT&UA (Tuctonia mucronata) 

Legal Status. Crkmpton”s tuctoria, also known as Solano grass, is listed as endangered 
under the California and federal Endangered Species Acts and as Category 1B by the California 
Native Plant Society. 

lBstorical.and Cure& Distribntion and Status. Crampton’s tuctoria is endemic to the 
western Sacramento Valley. Its historical range was most likely limited to this area; however, much 
of its potential habitat was eliminated before the species was recognized. Crampton’s tuctoria is 
presently known from three locations: two sites south ofthe city ofDixon in Solano County and one 
on the U.S. Air Force Communications Facility south of the city of Davis in Yolo County. 
(California Department of Fish and Game 1996.) 

Distribution in the CALFED Bay-Delta Program (CALF’ED) Soiution Axea. Crampton~s 
tuctoria occurs or has the potential to occur in the Sacramento-San Joaquin Delta and Yolo Basin 
Ecological Zones. . 

Life History and Habitat Requirements. Crampton’s tuctoria is a sticky, aromatic annual 
in the grass ftily (Poaceae). It is less than 12 centimeters tall and’ grows in the clay bottoms of 
drying vernal pools and vernal lakes surrounded by grassland.. Flowering time is June-July. 
(Natural Diversity Data Base 1998.) 

Reasons for Deciine. Crampton’s tuctoria may have declined precipitously when intense 
agricultural development began in the Sacramento Valley. Threats to the remaining populations 
include off-road-vehicle use, agricultoral operations, trampling by livestock,. and hydrologic 
alterations. Roads and utility corridors have also degraded habitats. (&il%omia Department of Fish 
and Game 1992.) 

Designated Critical Habitat. i?Tone. 

Recovery Plan and Recovery Requirements. ‘The U.S. Fish and Wildlife Service 
(LJSFWS) has pepared a recovery plan for Crampton’s tuctoria that provides management 
recommendations (California Department of Fish and Game 1992). The goal of this plau is. to 
establish populations in two protected, large vernal lakes in the vicinity of the Jepson Prairie Rese~,~ 
(U.S. Fish and Wildlife Service 1985). 

citations 

Cal3omia Department of Fish and Game. 1992. Annual report on the status of California state- 
listed threatened and endangered animals and plants. Sacramento, CA. 

C-1-146 



. 1996. The status of rare, threatened, and endarqjered animals and plants of 
California combined annual report for 1993,1994, and 1995. An addendum to the 1992 
report. Sacramento, CA. . . 

Natural Diversity DataBase. 1998.. Database search of TuctoriamFcronata. California Department 
of Fish and Game. Sacramento, CA. 

U.S. Fish and Wildlife Service. 1985. Delta green ground beetle and Solano grass recovery plan. 
U.S. Fish and Wildlife Service. Portland, OR. 

I 

. 

, 

. 

-:1 : 



. . : 

CALIFORNIA VERVAIN (Verbena californica) 

Legal Status. California vervain is listed as threatened under the California and federal 
Endangered Species Acts and as Category 1B by the California Native Plant Sociev. 

J%storical and Current Distribution and Status. California vervain is endemic to the Red 
Hills in Tuohmme County (Skinner and Pavlikl994). The species appears to have always been 
uncommon and limited in distribution. California vervain is known from only nine occurrences, all 
located within a band approximately 0.5 mile wide and 5 miles long (Natural Diversity Data Base 
1998). Six of the populations tie located on l&S. Bureau of Laud Management (ELM) property 
within the. Red Bills Management Area, which has been designated as an area of critical 
environmental concern The remaining three populations are on private laud, incWing the two 
largest populations,, which compose approximately 85% of the total known plants. The second 
largest population, at Amhews Creek, adjoins BL&l land. The overall trend for California vervain 
is one of decline (California Department of Fish and Game 1999). 

Distribution in the CALmD Bay-Delta Program (CALlFED) Solution Area. California 
vermin occurs or has the potential to occur in the’East San Joaqum B+sin Ecological Zone. 

Life History and Habitat Requirements. California vervain is a perennial herb of the 
vervain family (Verbenaceae) that grows 30-75 centimeters tall (Hickman 1993). California vervain 
grows in soils derived from serpentinite, on streambanks, seeps, and wet places in foothill pine 
woodland communities (Natural Diversity Data Base 1998). 
(Skinner and Pavhk 1994). 

Flowering time is June-September 

Reasons for Decline. Historical placer mining activities appear to have reduced the size of 
several California vervain populations. Some existing populations are threatened by recreational 
gold mining and by grazing and trampling by livestock. The greatest current threat to the species’ 
survival is conversion of habitat to residential development. There is conoern that the development 
will threaten the California vervain through habitat destruction and fragmentation, groundwater 
depktion, decline in groundwater quality from septic system leachate, and trampling by livestock. 
,Resrdential wells couId lower the water table and dry up the moist areas that support California 
vervain. Off-road-vehicle use could also have au impact on this species (Skinner and Pavlik 1934). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not yet been prepared 
and recovery requirements have not been identified for this species. 

c-1-14s 



. ’ 

Citations. 

‘. California‘Department of Fish and Game. 1999. I&& sections tim 1998 wual report on the 
status of California state-listed threatened and endangered animals and plants. Sacramento, 
CA 

Hickman, J. C. 1993. The Jepson manual, ‘higher plants of California. University of California 
Press. Berkeley, CA. 

Natur@ Diversity Data Base. 1998. California Department of Fish and Game. Natural Heritage 
Division. Sacramento, CA. 

Skinner, M. W., and B. M. Pavlik. 1994. Califorrda Native Plant Sqciety’s inventory of rare and 
endangered vascular plants of California. (S@cial Publication No. 1.) FiRh Edition. 
California Native Plant Society. Sacramento, CA. I’ 

c-1-149 



MOUNTm PLOVER (Charadrius mon~tus9 

Legal Status. The mountain plover is designated as California species of special concern 
and is proposed as threatened under the federal Endangered Species Act. 

EIistorical and Current Distribution and Status. Themountainploveris endemic to open, 
sparsely vegetated habitats inNorth America. The breeding range is the dry tablelands ofthe western 
Great Plains and the Colorado Plateau. The winter range extends f?om northern C&fomia (rarely) 
through southern California, southern Arizona, and central and coastal Texas to north-central Mexico 
(Cogswell 1977, Knopf 1996). 

Mountain plovers do not breed m California, but approximately 70% of the continental 
population winters in the state. The major wintering areas in California are m’the Sacramento, San 
Joaquin., and Imperial Valleys. Smaller numbers winter in the west Mojave Desert, San Jacinto 
Valley, SantaMariaVzdley; Salinas Valley, the Carrizo Plain, Seal Beach, TbuauaRiver VaUey;and 
the Lower Colorado River Valley. 

bi 1994, the North American population of the mountain plover was estimated to, be 
8,000-10,000 individuals. Small (1994) reported that numbers are dechning in coastal California; 
in the interior, the species is declining and occurs only locally. 

Distribution in the CALFED Bay-Delta Program (CALFXD) Sohtion Area. This 
species winters in the Colusa Basin, Yolo Basin, East San Joaquin Basin, and West San Joaquin 
Basin Ecological Zones. It could also occur in the Sacramento-San Joaquin Delta Ecological Zone. 

Life History and Habitat Requirements. Mountain plovers nest in relatively high- 
elevation (2,000 to 8,500 feet) short-grass prairies and plains. Dense and tall cover is avoided during 
all seasbns and, unlike most other plovers, mountain plovers are seldom found near water. The nest 
is a shallow depression inthe ground, often lined with plant material. The clutch of (usually) three 
eggs is incubated for 28-31 days by both adults. The female may lay consecutive clutches in 
separate nests and each clutch is incubated by one of the adults. 

After the breeding season (late March to early August), mountain plovers disperse across the 
southern and western Great Plains before migrating to their wintering areas. The migration of’the 
speciek to and from California is more of a east-west movement than the ty@cal north-south 
movement of migrating shorebirds in North America 

In California, mountain plovers have beenreeordedrareIy in late July, but most arrive in mid- 
. October or later. Mid-November to early February is &e period of peak abundance in California. 

Most birds are back on the breeding grounds by late March or early April. 

Reasons for Decline. Threats to.mountainp1over-s include natural predation, severe weatier 
during the nesting/aedging period, direct persecution by humans, and loss and degradation of 
breeding and wintering habitat (Knopf 1996)). Habitat degradation and destruction is the greatest 
threat to the species. As the prairies were plowed and populated in the 1800s and the bison were 
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exterminated, the ecology of the Great Plains was forever altered. The reduction of short-grass 
prairie by farming and hunting (the elimination of primary grazers that kept the habitat spmeiy 
vegetated) began the reduction and degradation of mountain plover habitat in the breeding range that 
continues today. 

Winteringmountainplovers in California are exposed to pesticides in the agricultuml fields, 
where they may spend up to ‘75% of the time, but there is no evidence that reproductive success or 
survival has been affected (Knopf 1996). 

. 

Designated Critical Habitat. None. . .k 

Recovery Plan and Recovery Requirements. None. .’ * 

Citations 

Cogswell, H. 1977. Water birds of California. Umversity of California press. Berkeley, CA. 

Knopf, F. L. 1996. Mountain plover (Charadrius montanus). In A. Poole and F. Gill (eds.), The 
Birds of North America, No.’ 21. The Academy of Natural Sciences, Philadelphia, 
Pennsylvania, and The American Ornithologists’ Union. Washington, D.C. 

Small, A. 1994. California birds, their status and distribution. Ibis Publishing Co. Vista, CA. 

- . c-1-151 



SANTA CRUZ TARPLANT (Eolocaqda macrudenia) 

Legal Status. Santa Cruz tarplant is state listed as endangered and federally proposed for 
listing as threatened under the California and federal Endangered Species Acts. It is also listed as 
Category 1B by the California Native Plant Society. 

Historical &d Current Distribution and Status. Santa Cruz tarplant was historically 
distributed fkom the SanFrancisco Bay Area, south to Monterey Bay (Hickman 1993). It is believed 
to be’ extirpated from Alameda, Contra Costa, and Marin Counties (S&er and Pavlik 1994). 
Natural populations of Santa Cruz tarplant are known from Santa Cnxz and Monterey Counties, one 
of which is on state property (California Department of Fish and Game 1992). An introduction of 
the species to Contra Costa County in 1982 has been unsuccessful (California Depa&aent of Fish 
and Game 1992). 

Distribution in the CALF’EIY? Bay-Delta Program (CALmD) Solution Area, Santa Cruz 
tarplant occurs in the Suisun Marsh/North San Francisco Bay Ecologic~ Zone. 

Life History and Habitat Requirements. Santa Cruz tarplant is a glandular annual herb 
of the sunflower ftily (Asteraceae) that grows from 4-20 inches tall (Ikkman 1993). The species 
occnis in coastal prairie and grassland communities, often in clay soils (Skinner and Pavlik 1994). 
Santa Cruz tarplant blooms from June through October (Skinner and Pavlik 1994). 

Reasons for Decline. Santa Cruz tarplant is seriously threatened by development, 
agriculture, and competition from non-native pIants. 

Designated Critical Habitat.. None. 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recpvery requirements have not been identified for this species. 
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C&IFORNIA TIGER SAL- ER (Andystoma calrjorraiense) 

Legal Status. The California tiger salamander is a California species of special concern and 
a candidate for federal listing under the federal Endangered Species Act. 

Historical and Current Distribution and Status. The tiger salamander is endemic to 
Cali6omia Its range includes the CentralValley and eastern foothills of the Sierra Nevada from 
Yolo County (possibly up to Colusa County) southto Kern County, and coastal grasslands from 
Sonoma County to Santa Barbara County. In California; most populations occur at elevations of less 
than 1,500 feet, but they have been recorded at elevations up to 4,500 feet. 

Distribution in the CALFED Bay-Delta Piogram (CALFED) Solution Area. The 
CalifomiatigersalamanderoccursintheCol~aBasin,YoloBasin,AmericanRiverBasin,Eastside 
Delta Tributaries, East San Joaquin Basin, West San Joaquin Basin, and Suisun Marsh/North San 
Francisco Bay Ecological Zones. . 

Life History and Habitat Requirements. The species is most commonly found in annual 
g&sland habitat but also occurs in the grassy understory of valley foothill hardwood habitats. 
Adults spend most of the year in subterranean refkgia, especially in ground-squitrel burrows and. 
occasionally human-made structures.-Adults are predators, eating earthworms, snails, insects, fish, 
and even small mammals. Seasonal ponds or vernal pools are crucial to breeding. Permanent ponds 
or reservoirs that do not contain predatory fish or bullfrogs may also be used for breeding. 

Reasons for Decline. There have been documented dramatic habitat losses and population 
declines throughout the historical range of the species. The decline in the tiger salamander is 
attributed to conversion of grassland and oak-woodland habitat to agricultural and urban 
development. Introductions of fish and bullfrogs into breeding ponds have reduced the survival of 
tiger salamander larvae. These factors have extirpated the species fropn large geographic areas of 
its former range, mainly within the Central Valley. 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. .A recovery plan has not been prepared and 
recovery requirements have not been identified for this species 
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CENTRAL VALLEY FALL-&ATE-FALL-RUN CHINOOK SALMON 
EVOLUTIONARILY SIGNIFICANT UNIT (Oncorhynchus tshawytscha /Jr]) 

Legal Stat&. The Central Valley fhll-hate-fall-run~chinook salmon evolutionaxily 
significant unit (ESU) is a candidate for listing as threatened under the federal Endangered Species 
Act and is a California species of special concern. 

Historical and Current Distribution and Status. Fall-run chinook salmonhistorically 
inhabited the entire Sacramento-San Joaquixi watershed. 
barriers (typically dams) on many streams and rivers. 

Current upstream habitat is limited by fish 
Subgroups commonly referred to include: (1) 

San Joaquin fall-run, which includes populations in the Stanislaus, Tuolumne, and Merced Rivers; 
(2) populations from eastside tributaries that include the Cosumnes and Mokelumne Rivers; (3) fall- 
run populations in the Sacramento River and its tributaries; and (4) late-fall-run popu!ations in the 
Sacramento River and selected tributaries. 

,’ Distribution in the CALFED Bay-Delta Program (CALFED) Solution Area. Fall&n 
chinook salmon are found in all the ecological zones of the Central Valley except the West San 
Joaquin Basin Ecological Zone. Adults migrate upstream through the Bay and Delta ecozones from 
summer through early winter, with the predominant period being September, and October. Adults 
are found in river and tributary ecozones generally from late summer into winter. Most young move 
out of tributary spawning areas in winter and spring. Young may be found in the river, Delta, and 
Bay ecozones from winter into early summer. 

Life History and Habitat Requirements. Chinook salmon require cold, freshwater streams 
with suitable gravel for reproduction. Adults spawn in fall when water temperatures decline to 60°F. 
Females deposit their eggs in nests in gravel-bottom areas with relatively swift water. For maximum 
survival of incubating eggs and larvae, water temJ&atures must be,between 39”F’and 57°F. A&r 
emerging, many chinook salmon fiy tend’ to seek shallow, nearshore habitat with slow water 
velocities and move to progressively deeper, faster water as they grow. Many emerging t?y are 
transported downstream into the lower rivers and the D.elta, where they rear in shallow marshes and 
side channels. Shaded riverine aquatic vegetation is important for*providing cover from predators 
and access to food. Juveniles typicallyrear in fresh water for up to.5 months before migrating to sea 
a&r reaching a length of 4-6 inches. Chinook sahnon spend2-4 years maturing in the ocean before 
returning to, their natal streams to spawn. All adult salmon die afhzr spawning. (Moyle 1976, 
Beauchamp et al. 1983, Allen and Hassler 1986.) 

Reasons for Decline. Loss and degradation of spawning and rearing habitat; alteration of 
streamflows; overharvest; entrainment into water diversions; blockage ofmigration routes; exposure :.. 
to toxins; and possibly, loss of genetic viability fkom interbreeding with hatchery stocks have 
contributed to the population decline of Central Valley fall-/late-fall-run chinook salmon. The 
human-caused factor that $zrhaps has had the greatest effect on the abundance of all chinook salmon 
runs is loss of habitat, primarily in the rivers upstream of the Delta; Major dams ‘block upstream 
access to most chinook salmon habitat in Central Valley rivers and streams. Smaller dams (e.g., the 
Red Bluff Diversion Dam) in the lower watersheds also delay migration of adults or increase 
predation on downstreamGnigrati.ng juvenile salmon (U.S. Bureau of Reclamation 1983). Harvest 
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rates on wild stocks are a potential cause of the population declines; ocean hatvest indices (i.e., 
percent of population harvested) range from 50% to.79% and averaged over 70% between 1990 and 
1997 (Pacific Fishery Management Council 1998). 

Designated Critical Habitat. Proposed bm not designated. 

Recovery Plan and Recovery Recpihments. Measures for recovery of the Sacramento 
late-fall-run and San Joaquin fall-run chinook salmon populations arepresented in the Native Fishes 
Recovery Plan (U.S. Fish and WildlifeService 1996). The objective of the recovery plan for both 
populations is to increase survival rates of outmigrating smolts to levels that existed before the 
construction of the pumps of the Central Valley Project and the State Water Project in the south 
Delta. Sacramento late-fall-run chinook salmon populations will be consideredrestored when 1) the 
number of wild spawners in the Sacramento River reaches a mean number of 22,000 fish and does 
not drop below 15,000 fish for 15 years, three of which are dry or critical years and 2) the juv&nile 
survival rates approach preproject levels following years when adult populations are less than 15,000 
fishmthe Sacramento River. San Joaquin fall-run&nook salmon will be considered restored when 
1) the number of naturally spawning fish in the Stanislaus, Tuohrmne, and Merced Rivers reaches 
a median number of 20,000 fish and the 3-year nmnin g average does not +op below 3,000 fish for 
15 years, three of which are dry or critical years and 2) the smolt survival rates approach preproject 
levels when adult numbers decline to less thari 3,000 naturally spawning tish (US. Fish and Wildlife 
Service 1996). 
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MCCLOUD RIVER REDBAND T&OUT (Oncorhynchus mykiss spp.) 

Legal St&us. McCloud River redband trout is a California species of special concern and 
is a candidate for federal listing under the Endangered Species Act. 

Historical and Current Distribution. McCloud River redband trout occur in tributaries to 
the McCloud River, including Sheepheaven, Tate, Edson, and Moosehead Creeks, and theMcCloud 
River above Middle Falls (Moyle et al. 1995), 

Distribution iu the CALFED Bay-Delta Program Solution Area. McCloud Riverredband 
trout occur in the proposed Shasta Lake Enlargement Project area, which is located just north of the 
North Sacramento Valley Ecological Management Zone. 

Life Histoe and Habitat Requirements. Little is known about redband trout; however, 
they do spawn in late spring. 
incubate after spawning. 

The adult female digs a redd (nest) in a gravel ‘i-Be, where @e eggs 
The eggs hatch in 3 to 4 weeks and the fiy live in quiet waters near shore 

(often in backwaters). Both young and adult fish feed on drifting organisms, but they will also feed 
on active bottom invertebrates. Feeding is most intensive at dusk. Redband trout occupy small 
intermittent streams at elevations of 1,40+1,500 meters, where water temperatures reach up to 
15°C. , 

Reasons for Decline. Redband trout occupy small streams in a relatively small geographic 
range. These streams often dry up in drought years, and are affected by poor watershed management 
such as high levels of grazing, .timber harvest, and road construction. Brown trout have been 
introduced into the McCloud River, which could lead to the elimination of redband trout as a result 
of competition and predation.: 

D@p&ed Critical Habitat. Eione 

Recovery Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 

Citation 

Moyle, Pt B., R. M. Yoshiyama, J. E. Williams, and E. D. Wikramanayake. 1995. Fish species of 
. special concern in California. California Departmkt of Fish and Game. Sacramento, CAT- ;. 
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CALIFORNIA WOLvEJ2INE (Gulo gfizo luteus) 

Legal Status. The California wolverine is listed as endangered under the California 
Endangered Species Act and is designated a California fully protected species by the California 
Department of Fish and Came. It is also designated as a federal species of concern by the U.S. Fish 
and Wildlife Service. 

Historical ad Current Distribution and Status. Historically, the California wolverine 
dccurred in the northern Coast Range and the Sierra Nevada In the northern Coast Range, the 
wolverine occurs at an elevation of 1,600-4,800 feet, in the northern SierraNevada, at an elevation 
of’4,300-7,300 feet, and in the southern Sierra Nevada, at-an elevation of 6,400-10,800 feet. The 
current distribution of the Cal%omiawolverine is similar to the historical range where suitable 
habitat still exists. This species has ilimited distribution and is considered rare (Zemer et’& 1990). 

Distribution in the CALF’ED Bay-Delta Program (CALFED) Solution Area, The 
California wolverine’s range includes the high-elevation portion of the Eastside Delta Tributaries 
Ecological Zone and possibly ‘eastern portions of North Sacramento Valley and Butte Basm 
Ecological Zones. This species could also occur in the Lake Shasta area in the North Sacramento 
Valley EcologicalZone. 

Life History and Habitat Requirements. There is very limited information on the life 
history and habitat requirements of the California wolverine. The wolverine typically occurs in 
DouglaM% and mixed conifer habitats, but also uses red fir, lodgepole pine, wet meadows, and 
montane riparian habitats. It usually occurs in areas with low human disturbance and uses caves, 
hollows in cliffs, logs, rocks, and burrows for ,cover. 

Reasons for Decline. The California wolverine was probably never common. Trapping, 
human disturbance, and grazing in high-elevation meadows may have contributed to the species’ 
decline in California 

Designated Critical Habitat None. 

Recovexy.Plan and Recovery Requirements. A recovery plan has not been prepared and 
recovery requirements have not been identified for this species. 

Citation 

Zeiner, D.C., W. F. Eaudenslayer, ?L E. Mayer, and M. White (cds.). 1990. Gdifomia’s wildlife. 
Volume IIX Mammals. California Department of Fish and Game, Sacramento, CA. 
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i- CENTRAL CALIFORNIA COAST STEELHEAD 
,; EVOLmONARILY SIGNIFICANT UMT (Oncorhynchus mykiss) 

’ 

Legal Status. The Central California Coast steel&&d evolutionarily significant unit (ESU) 
is listed as threatened under the federal EndangeredSpecies Act. 

:. 
Historical and Current Distribution and Status. This coastal steelhead occupies river 

basins from the Russian River to Aptos Creek, including the drainages of San Francisco and San 
Pablo Bays. Central Coast steelhead historically inhabited the streams of the south, central, and 
north San Francisco Bay watershed; however, cuqent distribution in the watershed is limited to a 
small number of streams that retain adequate adult holding, ‘spawning, and rearing habitat. Iu the 
NorthBay,steelheadpopulations arefoundintheNapaaudPetalumaRivers andothersmallstreams 
and,creeks. 

Distribution in the CALXED Ba$Delta Program (CALF’ED) Solution Area. Central 
Coast steelheadare found in the SuisunMarsh/North SanFrancisco Bay Ecological Zone and greater 
San Francisco Bay region. 

Life Histov and Habitat Requirements. Steelhead return to natal streams to spawn as 2- 
to’ 4-year-old adults. The fish migrate upstream ‘from July through February and usually spawn 
between late December and &rch. Although many adult steelhead die after spawning, a small 
proportion return to the sea between April and June (Mills and Fisher 1993). Following emergence, 
fiy live in small schools in shallow water along s$reambanks. As the steelhead grow, they establish 
individual feeding territories. Juvenile steelhead typically rear for l-2 years in streams before 
emigration, which generally occurs in spring. Steelhead may remain in the ocean from 1 to 4 years, 
growing rapidly as they feed in the highly productive currents along the continental shelf (l3aruhart 
1986). 

Reasons for Decline. The decline of steelhead populations in bay streams has been related 
to loss of habitat, dam construction, water diversions, and overharvest. The greatest effect on 
steelhead abundance is loss and degradation ofhabitat. .Dams have blocked access of adult steelhead 
to historical spawnmg and rearing habitat. Unscreened agricultural, municipal, and industrial 
diversions in the rivers cause entrainment losses of emigrating juvenile steelhead. There is no 
commercial or sport fishery for steelhead in the ocean and, for unkuown reasons, steelhead are rarely 
taken by commercial or sport salmon trollers (Skinner 1962). 

Designated Critical Habitat. None. 

Recovery Plan and Recovery Requirements. NMFS is in the process of identifying 
recovery requirements and preparing a recovery plan and 4D regulations for this species. 

. . 
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CEm VALLEY SPRINGRUN CHINOOK SALMON 
EVOLUI’IONARILY SIGNIFICANT UNIT. (Oncorhynchus tshawytscha) (sr) 

Legal Status. The Central Valley spring-run ch.&ck salmon evolutionarily significant unit 
(ESU) is listed as threatened under the federal Endangered Species Act and is a candidate for listing 
as threatened under the California Endangered SGecies Act. 

Historical and Current Distributhn and Status. Historically, the Central Valley 
spring-run chinook salmon was one of the most abundant and widely distributed salmon races. Cold 
mining and agricultural diversions caused the first major declines in spring-run chinook populations 
(Moyle et al. 1995). Further extirpations followed construction of major water storage and flood 
control reservoirs on the Sacramento and San Joaquin Rivers and their major,tributaries in the ‘1940s 
and 1950s (Moyle et a& 1995; 63 FR 11841, March 9,1998). Spring-run chinook salmorrhave been 
completely extirpatedin the San Joaquin drainage. Wild spring-run chinook salmon are consistently 
fauna only,@ Deer and Mill Creeks, which are tributaries to the Sacramento River, and these 
populations are declining (Campbell and Moyle 1991; 63 FR 11841, March 9,1998). 

Dislribution in the CALJ?ED Bay-Delta Program (CALFED) Solution Area. Spring-run 
chinook salmon are found& the Suisun Marsh/North San Francisco Bay, Sacramento-San Joaquiu 
Delta, Sacramento River, Feather River/Sutter Basin, Butte Basin, and North Sacramento Valley 
Ecological Zones. 

Life History andHabitat Requirements. Chinook salmon require cold, freshwater @reams 
with suitable gravel for reproduction. Females deposit their eggs in nests in gravel-bottom areas of 
relatively swift water. For maximum survival of incubating eggs and larvae, water temperatures 
must be between 39°F and 57°F. After emerging, chinook salmon fry tend to seek shallow, 
nearshore habitat with slow water velocities and move to progressively deeper, faster water as they 

” 8row. Spring-run juveniles frequently reside in freshwater habitat for 12-16 months, but many 
young migrate to the ocean during spring within 5 to.8 months after hatching. The Bay and Delta are 
important rearing areas for these migrants. Chinook salmon spend 2-4 years maturing in the ocean 
before returning to their natal streams to spawn. All adult salmon die after spawning (Moyle 1976, 
Allen and Hassler 1986). 

Reasons for Decline. Factors related to the decline of spring-run chinook salmon include 
‘loss of habitat in river reaches blocked by dams, degradation of habitat conditions (e.g., water 
temperature), e@rainment,in~water diversions, and overharvest. The human-caused factor that has 
had the greatest effect on the abundance of spring-run chinook salmon runs is loss of habitat 
primarily in the rivers upstream of the Delta. Major dams have blocked upstream access ‘to most :,:_ 
chinook salmon habitat in Central Valley rivers and streams and smaller dams contribute to 
migration delay. On most Central Valley streams, spring-run chinook salmon are restricted to 
habitats with marginal water temperature conditions and limited deep holding areas. Water 
diversions and reservoir operations affect streamflow, which influences.the quantity, quality, and 
distribution of chinook salmon spawning and rearing habitat. Water diversions also reduce’survival 
of emigrating juvenile sahnonids through direct entrainment losses in unscre,ened or inadequately 
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screened diversions. Predation on emigrating salmonids at diversion dams, such as Red Bhrff 
Diversion Dam, may also be au important survival‘factor (U.S. Bureau of Reclamation 1983). 

Designated Critical Habitat. None. _. ‘. ,,/. , 
Recovery Plan tid Recovery Requirements. Measures for recovery of spring-run chinook 

populations are presented in the Native Fishes ReLovery Plan (U.S. Fish and Wildlife Service 1996). 
The objective of the recovery plan is to restore wild populations of spring-run chinook salmon to 
optimum levels that can be supported .by holding and spawning habitat ,in streams tributary to the 
Sacramento River (especially in Deer and Mill Creeks). Objectives would be met by improving 
stream habitat and outmigratiou conditions in the rivers and Delta. Spriug-run chinook salmon 
populations will be considered restored when 1) self-sustaining populations in excess of 500 
spawners each are present ‘in both Deer and Mill Creeks; 2) the number of wild spawners in 
Sacramento River tributaries reaches a mean number of 8,000 fish and ,does not drop below 5,000 
fish for 15 years, three, of which are dry or critical years; and 3) when the smelt survival rates 
between’the city of Sacramento and Chipps Island approach preprojtit levels when the number of 
adults in the tributary streams is fewer than 5,000 (U.S. Fish and Wildlife Service 1996). 
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CENTRAL VALLEY STEELHEAD EVOLUTIONARILY SIGNIF’ICANT UNIT 
(Oncorhynchus my&s) (CV) 

Legal Status. The Central Valley steelhead evoiutionarily significant unit (ESU) is listed 
as threatened under the federal Endangered Spec$s ‘Act. 

,. 

Historical and Current Distribution and Status. Central Valley steelhead historically 
inhabited large and small streams throughout the Sacramento-San Joac#in watershed. Current 
distribution in the watershed is prhntiy limited by dams that block access to upstream reaches of 
main rivers and their tributary streams. Central Valley steelhead populations are found in the 
Sacramento River and its t$butaries, including the Feather, Yuba, and American Rivers, and many 
small tributaries, such as Mill, Deer, Cottonwood, and Butte Creeks. The Cosumnes and 
Mokehmme Rivers also support steelhead. In the San Joaquin River basin, the best available 
information suggests that the curremrange of steelhead is limited to reaches below major dams on 
the Stanislaus, Tuolunme, and Merced Rivers and to the mainstem San Joaquin River downstream 
of its confhtence with the Merced River. 

Distibntion iu the CALF’ED Bay-Delta Program (CAWED) Solution A&. Central 
Valley steelhead are found in the Suisun Marsh/North San Francisco Bay, Sacramento-San Joaquin 
Delta, Yolo Basin, Sacramento,R@r, North Sacramento Valley, Cottonwood Creek, Butte Basin, 
Feather Rive&utter Basin, American River Basin, Eastside Delta Tributaries, and East San Joaquin 
Basin Ecological Zones. 

Life History and Habitat Requirements. Steelhead return to natal streams to spawn as 2 
to 4-year-old adults. The fish migrate upstream fi-om July through February and usually spawn 
between late December and March. Although many steelhead die after spawning, a small proportion 
return to the sea between April and June (Mills and Fisher 1993). Following emergence, h live in 
‘small schools in shallow water along streambanks. As steelhead grow, they establish individual 
feeding territories; juveniles typically rear for l-2 years in streams before emigration. In the 
Sacr&ento River, juvenile steelhead migrate to the ocean in spring and early summer, with peak 
migration through the Delta in March and April (Reynolds et al. 1993). Steelhead may remain in 
the ocean from 1 to 4 year& growing rapidly as they feed in the highly productive currents along the 
‘continental shelf(Bamhart 1986). . 

Reasons fo’r Decline. Factors related to the decline of Central Valley steelhead include loss 
of habitat in river reaches blocked by dams, degradatioi of habitat conditions (e.g., water 
temperature), and entrainment in water diversions. Loss of habitat has the greatest effect on 
steelhead abundance. Major dams are the primary barriers to steelhead access to Ce&ral Valley 
rivers and streams. Dams at low elevations on ah major tributaries block access to an estimated 95% 
of historical spawning habitat in the Central Valley (Reynolds et al. 1993). Below dams, remnant 
steelhead populations are affected by varying flow conditions and high summer and fall water 
temperature. Unscreened agricultural, municipal, and industrial diversions in the Delta and rivers 
cause entrainment losses of en&rat&g juvenile steelhead; 

. 
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Over 90% of the adult steelhead in the Central Valley are produced in hatcheries (Reynolds 
et al. 1990). Htitchery-produced fish may substantially affect the genetic integrity of wild 
populations. 

. 
Adult and juvenile steelhead are harvested by sport anglers within the Central Valley 

watershed. There is no commercial or sport fishery for steelhead in the ocean and, for unknown 
reasons, steelhead are r&ely taken by commercial or spok salmon trollers (Skinner 1962). 

‘. ,.,. 
Designated Critical Habitat None. ,./” 

Recovery Plan and Recovery Requirements. The National Marine Fisheries Service 
(NMFS) is identifying recovery requirements and preparing a recovery plan for this species. 
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. . 
GREEN STURGEON (Acipenser medirostrk) 

Legal Status. The green sturgeon is a California species of special concern 
_/’ ..’ 

Historical and Current Distribution. In~ortknerica, the green sturgeon’s range in the 
ocean extends from the Bering Sea to Ensenada/Mexico; this range includes the entire coast of 
California. In Califomia, spawning has been confirmed in recent years only in the Sacramento and 
Klamath Rivers, although spawning probably also once occurred in the Eel River (Moyle et al. 
1995). / 

Distribution in the CALFED Bay-Delta Program (CALF‘ED) Solution Area. Green 
sturgeon are found in the Suisun Marsh/San Francisco Bay and Sacramento River Ecological Zones. 
They may also be found in the Feather Riverkhtter Basin Ecological Zone. 

Life History and Habitat Requirements. The specific habitat requirements of green 
sungeon are not well known but are probably similar to those of other North American river 
sturgeon, including ,ttie white sturgeon.,In the Sacramento River, adult sturgeon are in the river, 
presumably spawning, when temperatures range between 46°F and 57°F. Preferred spawning 
substrate is most likely large cobble, but can range from clean sand to bedrock. Eggs are broadcast 
spawned and externally f&l&d in relatively high water velocities and probably at depths greater 
than 10 feet (Emmett et al. 1991). The importance of water quality is uncertain, but silt is known 
to prevent eggs corn adhering to each other. Green sturgeon probably migrate up the Sacra&nto 
River between late.February and late July. The spawning period is March-July, with a peak from 
*d-April to mid-June (Emmett et al. 1991). Juveniles migiate,out to sea befor& reaching 2 years 
of age, primarily during summer-fall (Emmett et al. 1991). Juveniles and adults are bent.& feeders 
andmay also eat small fish. Juveniles in the Sacramento-San JoaquinDelta feed on’opossum shrimp 
(Neomysti’mercedis) and amphipods (Corophium sp.) (Radtke 1966). 

Reasons for Decline. There is no direct evidence that a decline in green sturgeon numbers 
has occurred in the Sacramento River; however, the population is quite small. Factors likely to be 
negatively affecting its abundance include fishing, alteration of .or reduced access to spawning 
habitat, a reduction in food supply (e.g., decline in opossum shrimp), entrainment into water 
diversions, and toxic substances. 

Designated Critics Habitat None. 

Recovefi Plan ,‘and Recovery Requirements. The primary objective is. to maintain a 
minimum population of 1,000 fish over 1 meter (3.28 feet) total length each year, including 500 -j: 
fables over 1.3 meters (4.28 feet) total length during the period when spawners are present in the 
estuary and Sacramento River (presumably March to July). 

, 
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~A~~~ENTORTVERWINTER-R~W~~~~~~KSALMON 
EVOLUTIONARILY SIGNIFICANT UNIT (Cncorhynchus tshmvytscha) (wr) 

Legal Status. The Sacramento River winter-runchinook salmon evolutionarily significant 
unit (ESU) is listed as endangered under the federal and California Endangered Species Acts. 

,<’ 

I$istorical and Current Distribution hd Status. Historically, winter-run chinook salmon 
spawned in the upper reaches -of the Sacrameuto River and its major tributaries, the McCloud and 
Pit Rivers. Shasta and Keswick Dam block access to historical spawning and rearing areas and 
restrict spawning and rearing to the Sacramento River downstreamof Keswick Dam. Based on 
counts at Red Blti Diversion Dam (RBDD), habitat downstream of Keswick Dam apparently 
maintained relatively high winter-run chinook salmon abundance, with spawning populations 
averaging tens of thousands of adult salmon. Since 1970, winter-run adult abundance has declined 
to current levels of generally less than 1,000 au& in some years, less than 500. Impedance of 
migration by RBDD, deterioration of water temperature conditions below Keswick Dam, and other 
factors contributed to the decline. 

Distribution in the CALF’ED Bay-Delta Program (CALF’ED) Solution Area. Winter-run 
chinook salmon are found in the Sacramento River, Sacramento-San Joaquin Delia, and Suisun 
M&h/North San Francisco Bay Ecological Zones. They may also rear in the lower portiou of 
tributaries in the North Sacramento Valley, Butte Basin, Feather RivedSutter Basin, American River 
Basin, Cottonwood Creek, Yolo Basin, and Colusa Basin Ecological Zones. 

Life History and Habitat Requirements. Chinook salmon require cold, freshwater streams 
with suitable gravel for reproduction. Winter-run adults migrate through the Delta and intothe 
Sacramento River in winter and early spring and spawn in the mainstem Sacramento River and 
Battle Creek during late spring and early summer (Moyle et ‘al. 1989). Females deposit their eggs 
in nests in gravel-bottom areas of relatively swift water. For maximum survival of incubating eggs 
and larvae, water temperatures must be,between 39°F and 57°F. Afbx emerging, many chinook. 

_ salmon fiy tend’ to seek shallow, nearshore habitat with slow water velocities and move to 
progressively deeper, ,faster water as they grow, Juvenile salmon rear in the Sacramento ‘River in 
summer and fall, gradually moving downstream before entering the Delta f?omNoveznber to March. 
Some emerging f?y are transported downstream into lower portions of the Sacramento River and, 
lower tributaries, where they rear in shallow marsh and streamside habitats. Juvemles typically rear 
in fresh water for up to 5 months before migrating to sea when they reach a length of 4 to 6 inches. 
They migrate out of the Delta to the Bay from February through April. Chinook salmon sp&@ 2’4 
years maturing in the ocean before returning to their natal streams to spawn. All adult salmon die 
after spawning (Moyle 1976, Allen and Hassler 1986). ” . 

Reasons for Decline. The winter-run chinook salmon. decline has been related to a variety 
of factors including loss of spawning and rearing habitat and high summer water temperatures below 
Keswick Dam; blockage of adult migration at RBDD; predation on juveniles at RBDD; and loss of 
juveniles to entrainment into unscreened or poorly screened diversions, including Anderson- 
Cottonwood Jrrigation District (ACID), Glenn-Colusa Irrigation District (GCID), and RBDD 
diversions, and south-Delta Central Valley Project (CVP) and State Water Project (SWP) pumping 
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plants. Overharvest m, sport and commercial fisheries may have contributed to depressed 
populations. 

Designated Critical Habitat. The portion of the Sacramento River from .Keswick Dam to 
Chipps Island, all waters westward from Chipps Island,tothe Carquinez Strait bridge, all waters of 
San Pablo Bay, and all waters of San Francisco Baynorth of the San Francisco-Oakland Bay Bridge 
have been designated as critical habitat (58 FR 33212, June 16,1993). 

Recovery Plan and Recovery Requirements. Recovery measures include restoring 
spawning and rearing habitat, improving juvenile survival, improving adult passage during their 
upstream migration, artificial propagation, harvest management, improving other fish and wildlife 
management programs, and improving our understanding of life history and habitat requirements 
(NationalMarineFisheries Service 1997). Recovery goals ensure thatnaturalpopulations are viable 
and self-sustaining, are based onnatural production, and include.amean annual spawning abundance 
of 10,000 females over any consecutive 13 years and a geometric mean of 1 .O for the ratio of the 
number of spawners in one generation to the number of spawners in the preceding. generation over 
thesame13years. L ‘.. 
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Table D-l. Delta Region: Proposed Progmmmatic CALFED Actions Evaluated in this Biological opinion 

Program Target 
Ecosystem Restoration Program 

Action 
Code “... Programmatic Actions 

. . ,A’ 

provide a March outflow that occurs ti 
thenatluallate-wiuterandearly-springpeak 
iuinflowhmtheS acramentoRiver. The 
outflow should be at least 20,000 cubic’feet ~ 
per second (cfs) for 10 days in dry years, at’ 
least 30,000 cfs for 10 days in below-normal 
years, and 40,000 cfs for 10 days iu above- 
normal water years. wet-year 0uMows are 
generally adequate under the present level of 
development 

Provide zi late-April-to-early-May outflow 
-that emulates the spring inflow hm the San 
Joaquin River. The outflow should be at 
least 20,000 cfs for 19 days in dry years, 
‘30,000 cfs in below normal years, and 
40,000 cfs in above normal years. These 
flows would be.achieved through base flows 
from the S acramento River and flow events 
from the Mokelumne, Calaveras, &n&us, 
Tuolumue, and Merced Rivers. 

Provide a fall or early winter outflow that 
’ emulates the f@t Yvintef’ rain through the 

Delta ‘x 
. ..- 

Provide a minimum flow of 13,000 cfs on 
the Sacramento River below Sacramento En 
May of all but critical years (U.S. Fish and 
Wildlife Service 1997). 

Reestablish more naturalinternal Delta 
water flows in channe!k. 

EOlOlO&” Prescribed outflows in March should be met by the .A anmdative flows of prescribed flows for the 
Sacramento, Feather, Yuba, and American Rivers. 
It will be necessary to obtain assurauces (e.g., limit 
,Delta diversions) that these prescrii flows will 
be allowed to contribute to Delta outBow. A 
portion of the inflow would be from base 
(minimum) flows from the east Delta tributaries * 
and the San Joaquin River and its tributaries. 

. 

EO10102 Prescribed outflows in late April and early May 
should be met by the cumulative flows of, 
prescribed flows f?om the Stanishuis, Tuolumne, 
and Merced Rivers (see East San Joaquin Basin 
Ecological Zone), and Mokelumne and Calaveras 
Rivers (see Eastside Delta Triiutaries Ecological 
Zone). It will be necessary to obtain assurances 
that these prescribed flows will be allowed to 
contribute to Delta oufflow. The flow event would 
be made up of base flows from the Sacramento 
River, its tributaries, and the Cosumnes River? plus 
Mokelumue, Calaveras, and San Joaquin triiutary 
pulsed flows prescribed under the May 1995 Water 
Quality Control Plan, and by additional 
supplemental flows. 

EO10103 Allow the first %igniflcant” natural flow into the 
Delta (most likely from rainfall or from unimpaired 
flows from triiutaries) and lower watersheds below 

. stw!p ??%-%!*9!.~~no~.~~~~*bY 
the CaMox& Department of Fish and Game 
(DFG) and Anadromous Fish Restoration Program 
(AFRP) to pass througb the Delta to the San, 
Francisco Bay by limiting water diversions from 
the Delta for up to 10 days. (No supplementary 
release of stored water from reservoirs would be 
required above that required to meet flows 
prescribed by DFG and AFRP.) 

EO10104 Supplement flows in May of all but critical years as 
needed from Shasta, Orville, and Folsom . :‘. 
Resewoirs to maintain an inflow of j3,ooo cfs to 

‘. theDelta. 

EO10601 
‘, 

Reduce velocities in selected Delta channels by 
increasing cross-sectional areas of chainielvia 
setback levees or by constricting flows into and out 
of the channels. ‘. 
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Table D- 1. Continued 

Program Target 
Action 
Code Programmatic Actions 

..,c 

hbhtaiu net downs&am flows in the 
maiustem San Joaquin River @unVeznahs 
to immediately west of Stockton during the 
period from September through November 
to help sustain dissolved oxygen levels and 
water temperatures t3uflicieut for upstream 
migrating adult f&-run chinook salmon. 

Restore 50-100 miles of tidal cbanuels in 
the southern Yolo Bypass within the north 
Delta, while maiutaining or @roving the 
flood catrying capacity of the Yolo Bypass. 

I (Note:nlistargetisiuadditiontotargets 
: and programmatic actions presented in the 

Delta Sloughs habitat section.) _.: _.._ 

Expand the floodplain area in the North, 
East, South, and Central aud West Delta 
Ecological Units by incorporating 
approximately loo/o of levied lauds into the 
active floodplain of the Delta. 

. 

EO10602 Re&ict tidal flow and cross-Delta transfer of water 
,,,y ‘to south Delta pumping plants to selected channels 

: :2’ 

EO10603 

EO10604 

E010605 

to lessen flow throigh other channels. 

Manage the opexaticm of existing physical barriers 
so that re@tiug hydraulics upstream and 
downstmam of the barrier are more similar to levels 
iu the mid-1960s. 

Close the Delta Cross Channel @CC) when 
opportuuities allow, as speciiled in the 1995 Water 
Quality Control Plan and recommended by the U.S. 
Fish and Wildlif’e Service (US. Fisb and Wildlife 
Service 1995), in the period from Novembex 
thrcJugh Jamlarywhul appropra. conditious 
trigger closuy (i.e., internal Delta exports are 
occuxriug). 

Operate a fully operational barrier at the head of 
Old River in the period from August through 
November. g 

E010606 

.- ,. _ _.. . _ 

EO10607 

EO10401 

Construct a network of channels within the Yolo 
Bypass that connect Putah aud Cache Creek sinks, 
and potentiaIly the Colusa drain to the Delta. 
Channels should effectively drain all flooded lands 
in the bypass after floodflows cease entering the 
bypass from Fremont and Sacramen to weirs. 
Channels would maintain a base flow through the 
spriug to aiiaw juvenile-anadromous and resident 
fish to move f?omreariug and migratory areas. 

Reduce flow constrictions in Yolo By&s such as 
ggFothe xailway causeway that parallel 

- 
Convert leveed lands to tidal wedand/sbugh 
complexes in the North Delta Ecological Unit. 
Permauently convert island tracts (I&tie XoUm4 
Liberty, and Prospect) at the south end of the Yoio 
Bypass to tidal wetlands/slough complexes. 
Convert small tracts along Snodgrass Slough to 
tidal wetland/slough complexes. Construct setback 
levees along Minor, Steamboat, Oxford, and Elk 
!310ugbs. -_ 
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Table D-l. Cont+xl 

Program Target 
Action 
Code Programmatic Actioni 

E010402 In the l&t Delta Ecological Unit, construct setback 

*” lei&s along the South Mokelumne River and 
.N’ / 

,/ 

EOlti3 

connecting dead-end sloughs (Beaver, Hog, and 
m-rd. 

.J’ 

EO10404 

L 

EOlO405 

EO10406 
% l 

1 
EO10407 

’ Restore 1,500 a&es of shallow-water habitat E010901 
in the North Delta ,Fcological Unit; 1,000 
acres of shallow-waterhabitat intheBast. j . 
Delta Ecological Unit; 2,000 acres of 
shallow-water habitat in the South Delta 
Ecological Unit; and 2,500 acres of shallow- 

EO 10902 

water habitat in the Central and West Delta 
Ecological unit. 

EO10903 

EO10904 

I 

;:’ 

Convert deep& subsided (sunken) lands between 
dead-end sloughs in the East Delta Ecological Unit 
east of the South Mokelumne River channel to 
ix&low basins and nontidal wetlands or land 
designated for agricultural use. 

Remove l&es that inhibit tidal and floodflows in 
the headwater basins of east Delta dead-end 
sloughs (Beaver, Hog, and Sycamore) and allow 
these lands to be subject to flood overflow and tidal 
action. 

Construct s$back levees in &e South Delta 
Ecological Unit along the San Joaq& River 
between Mossdale and Stockton. , 

Convert adjacent lands along the San Joaquin piver 
between Mossdale bd Stockton to overflow basins 
and nontidal yetlands Or land designated for 
agricultural use. 

Construct setback levees on comers of Delta 
islands along the San Joaquin River channel in the 
Central and West D&a Ecological Unit, Open 
levied lands to tidal action where possible along the 
margins of West Delta Ecolbgical Unit 

Restore 500 acres of shallow-water habitat at ‘. 
Prospect Island in the North Delta Ecological Unit. 

Restore 1,000 acr& of&allow-water habitat in the 
downstream (south) end of the Yolo Bypass (Little 
Holland and Liberty Island) within the North Delta 
Ecological unit. 

R&ore 1,000 acres of shallow-water habitit ai t&e 
eastern edge of the East Delta Ecological Unit 
where existing land elevations range from 5 to 9 
feet below mean sea level. -;: 
Restore 2,000 acres of shallow-water habitat at the 
south and eastern edge of the South Delta 
Ecological Unit where existing land elevations 
range from 5 to 9 feet below mean sea $vel. 

‘. . 
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Table D-l. Continued 

Program Target 
Action 
Code Programmatic Actions 

1 .’ 

Restore 500 acres of shoals in the westerner’ 
most portion of the Central and West Delta. 

Manage existingandrestoreddead-endand 
open-ended sloughs and channels within the 

-SacramenMan Joaquin Delta Ecological 
Zone so that the total *ace area of these 
sloughs and channels covered by invasive 
non-native aquatic plants is reduced. 

Reduce the potential for introducing non- 
native aquatic plant and animal z&i& at 
border crossings. 

Restore ecological structure and functions of 
the Delta waterways network by increasing 
the land-water intexf&e ratio a minimum of 
50%-75% compared to 1906 conditions and 
by r&o&g 1304~3 miles of s&l 
distributary sloughs (less than 50-75 feet 
‘wide) hydrologically connected to larger 
existing Delta cha~~ek. (Note: This target is 
in addition to @e Delta slough target 
presented in the tar& section for Delta 
Channel Hydraulics.) 

. 

EO10905 Rest& 2300 acres of shallow-water habitat in the 
: ,C&tral and West Delta Ecological Unit where 

.’ ~;;“existing laud elevations range from 5 to 9 feet 
,/. 

I. 

EO10906 

below mean sea level. A ~I&GIXU of fill placement 
or longer-term subsidence reversal may be needed 
to accomplish this action. 

Implement a sediment mauagement p&gram which 
results in deposition and accretion within portions 
of Central and West Delta chauuels and bays, 
forming 500 acres of shallow shoal habitat restored 
to tidal Muence. 

I315201 Conduct large-scale, annual weed eradication 
programs throughout existing andrestored dead- 
end and open-ended sloughs and chanuels,within 
each of the Delta’s ecological units so that less thau 
1% of the surf&e area of these sloughs and 
clgmels is covered by invasive non-native aquatic 
plants within 10 years. 

E015202 Provide funding to the California Department of 
Food and Agriculture to e;upand the curreut State 
border inspection process to include a 
comprehensive program of exclusion, detection, 
and mauagement of invasive aquatic species such 
as the zebra mussel, pmple loosestrife, and 
hyclrilla 

EO11101~ 

. 

To replace lost slough habitat and provide high- 
quality habitat areas for fish and associated 
wildlife, the &ort-term solution for the Central and 
West Delta Ecological Unit is to restore 20 miles of 

’ s!ou&habitzt ~&he .long-tenn solution is t!3 .-. 
restore 50 miles of slough habit& in both the 
North Delta id East Delta Ecological Units, the 
short-term sohltion is to restore 10 miles of slough 
habitat and the long-term solution is to restore 30 
miles of slough habitat; and in the South Delta 
Ecologic~ Unit, the short-tenu solution is to 
restore 25 miles of slough habitat and the long-tm 
solution is to restore 50 miles of sL-m& habitat. 

EOll102 - 

-,. 

Restore tidal action to portions of islands and tracts 
in the North and East Delta Ecological Upits witi- 
appropriate elevatioq topography, and 
hydrogeomorphic conditions to sustain tidally 
tiuenced fkeshwater emergent wetland with 
20-30 linear miles of narrow, serpentinq.shaped 
doughs within the wetlands and floodpti 
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TableD-1. C~ntipued 

Action 
Program Target Code Programmatic Actions 

Maintain existing channel islands and Eel 1201 Ac$ve$ protect and improve existing channel 
restore 50-200 acre!3 ofhigh-vahle ishulds in .idands in the Delta. 
selected sloughs and charmela in each of the 
Delta’s ecological units. Eol1202J” 

Irmgse’exis&g tidal emergent wetland :.2” ‘. EO11401 
habitat in the Delta by restoring 
30,000-45,Ood acres of lands desiguated for 
5oodplaiIl restoration. 

Restore 5&200 acres of channel islands in each of 
the Delta’s ecological management units where 
channel islands once ex%ted. 

Develop tidal &shwatermarshes intheNorth 
Delta Ecological Management Unit. 

. L&it dredging iu channel zones th& i&e not 

1 
essential for flood conveyance or 
maintenance of industrialshipping 
pathways, and avoid dredging activities in 
shall0wwaterareas(0metersmeauhi~ 
water) except where it is needed to restore 
5ood conveyance capacity. 

Reduce boat traffic and boat speeds iu areas 
where levees or channel islands and their 
associated shallowwater and riparian habitat 
may be damaged by wakes. This w!.i protect 
important Delta habitats such as berm 
i&n& from erosion caused by boat wakes. 

Develop 500 acres of deep open-water arcas 
(more than 4-6 feet deep) within restored 
fksh emergent wetland habitats in the Delta 
to provide resting habitat for water birds, 
foraging habitat for di,tig ducks and other 
water birds and semiaquatic mammals that 
feed in deep water, and habitat for associated 
resident pond fish species. 

EO11402 

, 
EO11403 

E011404 

Boi 1405 

EO15002 

EO16001 

. . . 

EO16002 

EOllOOl” 

EO11002 

Develop tidal freshwatcz marshes on small tracts of 
converted leveed lands along Snodgrass Slough. 

Develop tidal *water marshes along the upper 
ends of dead-end sloughs in the east Delta. 

Develop tidal freshwater marshes along all setback 
levees and levees with restored riparian habitat. 

Develop tidal &&water marshes on restored 
channel island habjtat 

Restrict or minim& effects of dredging activities 
near existing midchannel tule islands and shoals 
that are v&crable to erosion and exhibit clear . 
‘signs of area reduction in response to channel and 
bar incision (cutting). 

In the Central and.West Delta Ecological Unit, 
establish and enforce no-wake zones o’f l-3 miles 
in Disappointment Slough, 1-2 miles in White 
Slough, and 3-4 miles in Middle. and Old Rivers, in 
ai-easwithremuan t berms and midchannel islands. 

In the East Delta Ecological Unit, establish and 
euforce no-wake zones of l-3 mjles of the 
Mokehunne River; 2-4 miles in Snodgrass Slough, 
and 3-4 miles in Beaver, Hog, and Sycamore ,.’ 
Sloughi in areas with remnan tbermsand 
midchannel islands. 

Develop 100 acres of open-water areas withiu . 
restored fresh emergent wetland habitats in the 

. West and Central Delta Ecological Unit such as on 
Twitchell or Sherman islands. 

l+velop 200 acres of open-water areas withiu 
n&&i fresh emergent wetland habitats in the East 
Delta Ecological Unit, 
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Table D-l. Continued 

Program Target 
Action 
Code Programmatic Actions 

EO11003 De&p 200 acres of open-water areas within 
.,..&tored fksh emergent wetland habitats in the 

2 South Delta Ecological Unit, $‘l 

,i’ 

EOllO@ Develop 2,100 acres of shallow, open-water 
areas(lessthan46feetdeep)inrestored 
fksh emergent wetland habitat areas in the.,,. . 
Delta to provide resting, foragiug, and bro&i 
habitat for water birds and habitat for fish 
and aquatic plants and semiaquatic animals. 

Develop 500 acres of shallow, open-water areas 
within restored fresh emergent wetland habitats in 
the Central and West Delta Ecological Unit such as 
on Twitchell or Sherman Islands. 

RestoF a total of 3,000 acres of nontidal 
freshwater marshes in the North and the East 
Delta~Ecological Management Uni&; &tore 
4,000 acres of lloxltidal ksh emergent 
wetland in the South Delta Ecological 
Management Unit as part of a subsidence ’ 
control prom and restore 10,000 acres of 
nontidal fresh emrgeht wetland in the 
Central and West Delta Ecological 
Management Unit as part of a subsidence 

. control program. 

E011301 

EO11302 

EO11303 

. . EO.11304 

. . Restore and manage at least 4,000 acres of 
additional seasonal wetland habitat and 
imprave mauagement of 1,000 acres of 
existing degraded seasonal wetland habitat 
in the North Delta Ecological Unit. 

. 

EO11005 

EO11006 

BO11007 

E011305 

E011501 

EO11502 

Develop 300 acres of shallow, open-water areas 
within restored fresh eniergent wetland habitats in 
the East Delta Ecological Unit 

Develop 300 acres sf shallow, open-water areas 
tithinrestored fresh entergent wetland habitats in 
the South Delta Ecological Unit 

Develop 1,0&I acres of shallow, open-water areas 
within restored Cesh emergent wetland habitats in 
the North Delta Ecological Unk 

I&tore 1,000 acres of nontidal f&h emergent 
wetland on Twitchell I&ml. 

Restore 1,000 acres of nontidal emergent wetland 
in the Yolo Bypass. 

Restore 1,000 acres of nontidal emergent wetlands 
in levied lands designated for floodplain overflow 
adjacent to the dead-end sloughs in the East Delta 
Ecological unit. 

Re$orc ?,OOO acres of na+klal emergent wetlands .,.-_. ._ 
in the South Delta &lands de&x&d far 

. - . _ _ _ 

floodpa ovelflow* 

Restore 10,000 acres of nontidal wetlands on Delta 
Islands of the Centi and West Delta Ecological 
unit 

hiprove management of 1,000 acres of existing, 
degraded seasonal wetland habitat ti the Yolo 
%WF* 
Restore and manage 2,000 acres of additional 
seasonal wetland habitat in association with the 
Yolo Bypass Wildlife Axa. 

. . _ 
. 
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Table D- 1. &mtipued 

fiogramTarget 
Action 
Code . - Programmatic Actions 

Restore and manage at least 6,000 acres of 
additional seasonal wetland habitat and 
improve management of 1,000 acres of 
existing degraded seasonal wethmdhabitat 
in the East Delta Ecological Management 
Unit. 

i 

Restore and manage at least 8,000 acres of 
additional seasonal wetland habitat aud 
improve management of 13IO acres of 
existing degraded seasonal wetland habitat 

-in the Central and West Delta Ecological 
Unit. 

Restore and manage at least 12,000 acres of 
additional seasonal wethmd habitakkl 
improve management of 500 acres of 
existing degraded seasonal wetland habitat 
in the South Delta Ecological Unit 

Increase populations of amphibians, 
particularly tiger salamanders and spadefoot 
toads, by increasing natural flood plains, 
stream meander, seasonal pools, and 
pereM+ gmsslands. ” ” ‘.’ .’ ,:.. . 

More frequently achieve mean daily water 
temperatures between 60°F and 65°F in the 
Delta channels in spring and Eall to meet the 
temperature needs of salmon and steelbead 
migrating through or rearing in the Delta. 

Restore 10-20 hrkar miles of riparian and 
riverine aquatic habitat along the Sau 
Joaquin River in the South Delta Ecological 
Unit to create corridors of riparian 
vegetation of which 50% is greater than 75 
feet wide and 40% is no less than 300 feet 
wideaudlmileinlen$h, _ 

E011503 Develop a cooperative program to restore and 
r&age 1,000 acres of additional seasonal wetland 

.,’ 
/ habitat on Canal Ranch. 

EO11504 

EO11505 

EO11506 

EO11507 

EOl,l508 

EOll509 

EOI 1510 

EOl7201 

EO17202 
L..... , 

EO10501 

E010502 

EOll601 

Develop a cooperative programto restore and 
mauage 5,000 acres of additional seasonal wetland 
habitat 

Improve management of 1,000 acres of existing 
degraded seasonal wetland habitat 

. 

Restore and manage 4,000 acres of additional 
seasonal wetland habitat on Twitchell Island 

Restore and mauage 4?OOO acres of additional 
seasonal wetlaud habitat on Sherman Island 

Develop a cooperative program to improve 
management of 1,500 acres of existing degraded 
seasonal wetland habitat 

Develop a cooperative program to restore aud 
manage 12,000 acres of add&i&al seasonal 
wetlandhabitat 

Develop a cooperative program to improve 
management of 500 acres of existing degraded 
seas& wetland habitat 

Restore at least five core areas of suitable habitat, 
each consisting of about 500 acres in each of the 
ecological management units. 

Enhance existing poor habitats and restore new 
. habitats i.u hi@orio~ .wetlauds; grasslands, and. 
uplandareas. 

lmprov~ riparian (bankside) woodland habitats 
along migrating channels and sloughs of the Delta. 

Improve shaded riverine aquatic habitat along 
migration routes ‘in the Delta. 

Develop a cooperative program to restore riparian 
habitat by obtaining conservation easements or by 
purchase from willing sellers. _ ,: 
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Table D-l. Continued 

ProgramTarget 
Actiou. 
Code Programmatic Actions 

Re.Wel5-25linearmihzsofriparian~d EO11602 Deyeldp a cooperative program to restore rip& 
riverine aquatic habitat along other Delta _’ h&tat by obtainjng conservation easements or by 
island levees throughout the South Delta ::Y purchase from willing sellers. 
Ecological Unit to create corridors of’ ,.,.. 
ripian vegetation of which 60% is more 
than 75 feet wide, with 10% no less than 300. 
feetwideandlmilelong. , c’ 

/. 
Restore lo-15 linear miles of r&lian and E011603 
xiverine aquatic habitat along the Sacramento 
River below s acramento of which 40% is to 
be more than 75 feet wide and 20% more 
than 300 feet tide. 

Restore S-15 linear miles of riparian and Ecp11604 
riverhe aquatic habitai in the East Delta 
Ecological Unit of which 40% is to be more 
tban 75 feet wide and 20% over 300 feet 
wide. 

Re+re or plant ripariax~ and riverine aquatic EO11605 
habitats in association with actions to 
recreate slough habitat and set back levees. 

E011606 

Protect existing ripf3rim woodlands in the EO11607 
Noah, East, and South Delta Ecological _ - . _ ..- . . _ .- __.. 
Utits. 

EOl1608 

Restore IO-20 linear miles of ripar.& and EO11609 
riveriue aquatic habitat in the North Delta 
Ecological Management Unit of which 40% 
is to be &ore than 75 feet wide and 20% _ 
over 300 feet wide. 

Obtain co nsemtion easements for, or purchase 
hmwilling sellers, landneeded to restore 10-15 
linear miles of l5pian habitat along the 
Sacmmento River in the North Delta Ecological 
Unit. Obtain conservation easements for, or 
purchase from willing sellers, land needed to create 
corridors of rip?riaIl vegetation. 

Obtain con~eivation easements for, orpurchase 
from willing sellers, land needed to restore 5-10 
linear miles along the Mokehxmne River and 3-5 
milfs along the Cosumnes River in the East Delta 
Ecological Unit to create corridors of riparian 
vegetation. 

‘Obtain co nservation easements for, or purchase 
from willing sellers, land needed to restore tiparian 
habitat along newly created sloughs and sloogbs 
with new levee setbacks. 

Obtain conservation easements for, or purchase 
from willing sellers, land needed to restore riparian 
habitat along new or upgraded Delta levees. 

Expand the Stone Lakes and Cosumnes River 
Preserves from their current size by an additional 5oo acres Gf =-Gi +o<p;tid kbitit shaie - 

costs with the Nature Conservancy to acquire in 
f-title the lands needed from willing landowners. 

Purchase riparian woodland property or easements. 

. 
. 

Obtain conservation easements iioAm willing s&xs, 
land needed to restore 5-10 linear ties along 
Steamboat Slough as part of the development of a 
North Delta habitat corridor. 
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Table D-l. Contiy$d 

A&Ii 
ProgramTarget Code Programmatic Actions 

Increase shoreliuc and f.loodplaiuriparian EO14901 
habitat in the Delta by modifyhg curr& 

E$&to agreements with willing levee 
.*lamation districts to itnplemcIlt Im&flcd lcvce 

vegetationmaintenancepracticcsonboththe ,A,’ and bexnvegetation management practices that 
water and land side of berms on 25-75 miles 
of the Sacramento, Mokeluume, aud San 
JoaquinRivem, andon 25-100 m&s of 
other Delta channels and sloughs confir@.,,. I ’ 
by levees. 

,*” 

Reduce sur&e area covered by non-native 
plauts to less than 1%; 

Reduce the aerial extent of invasive non- 
native woody species, such as Giant Reed 
(i.e., anmdo or fidse bamboo) aud 

-eucalyptus, that compete with native zipazian 
vegetation by reducing the aerial extent of 
non-native by 50% throughout the Delta 
and eradicating invasive woody plants from 
restoration areas. 

‘V l 

R&xc 4,000-6,000 acres of perennial 
grasses 31 the North, East, South, and 
Central and West Delta Ecological Units 
associated with exjsting or proposed 
wetlauds and floodplain habitats. 

E0153Ql 

EO!5302 

EO15303 

E011801 

EO11802 

.: 

EO11803 

EO11804 

. , 

promote establishment and maturation of shoreline 
riparian vegetation to restore and maintain the 
health of aquatic resources in and dependent on the 
Delta. Reimburse districts for any additional 
mainteriance and inspection costs. 

Control non-native ripatian plants. 

Implement a program throughout the Delta to 
runove and suppress the spread of invasive non- 
native plants that compete with native riparian 
vegetation by reducing the aerial extent of species 
such as false.bamboo, eucalyptus, and non-native 
cordgrass by 50%. 

Jmplement a program throughout the Delta that, 
prior to taking restoration actions, eliminates 
invasive woody plants, which could iuterfere with 
the restoration of native ripariau vegetation. 

Develop a cooperative program to restore 1,000. 
acres of pemnnial grassland in the North Delta 
Ecological Unit through conservation easement or 
purchase ikomwilling sellers. 

Develop a cooperative program to restore 1,000 
acres of pemnnial grasslaud m the East Delta 
Ecology vm. ‘-d TT ‘+ thmugb co~erva~gn casCW3lt Or 
purchase from williug sellers. . 

Develop a cooperative program to restore 
l,OOO-2,000 acres of perenuial grassland in the 
South Delta Ecological Unit through either 
conservation easement or purchase f?om willing.. 
sellers. 

. 

Develop a cooperative program to restore 
l,OOO-2,000 acres of perenuial grassland in the 
Central and West Delta Ecological Units through ” : 
either conservation easements or purchase from 
willing sellers. , 

. ‘... 
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Table D-l. Continued 

Action 
Propun Target Code. Programmatic Actions 

Enbmce 50-100 acres of low- to inoderate- EO11701 S~d;;programs for protecting and restoring 
quality Ant&h inland dune scrub habitat in inland dune scrub habibt at existing ecological 
the Delta to provide b&h-quality habitat for /’ preserves in the Central and West Delta Ecological 

Units. special-status plant andanimalspecies and 
other associated wildlife populatious. 

>’ 

,*.‘.“’ EO11702 7 

Cooperatively manage 40,000-75,000 acres EOll901 
of agricultural lands. 

EO11902 

-* * 

EO11903 

EO11904 

. . 
EO11905 

EO11906 

EO11907 

. 

protect~drestoreinlanddunescr&~itatareas 
adjacent to existing ecological preserves in the . 
Central and West Delta Ecological Units through 
Conservation easements orpurche timwilling 
sella. 

hrease the area of Delta corn fields and pastures 
flooded in winter and spring to provide high- . 
quality foiaging habitat for wintering and migrating 
waterfowl a@ shorebirds and associated wildlife. 

PeriodicaUy flood the pasture from October 
thugh March in portkms oftbe Delta relatively 
fi-ee of human distiance to cieate suitable 
roosting habitat for win&ing greater sandhill crane 
and other wintezing sandhill crane subspecies. 

create permanent or semipermanent ponds in 
fkrmed areas of the Delta that provide suitable 
waterfowl nesting habitat, but lack suitable 
brooding habitat, to increase resident dabbtig duck 
production. 

Increase the acreage farmed for wheat xid other 
crop types that provide suitable nesting habitat for 
waterfowl and other ground nesting species in the 
Delta 

- 2. -. _,.__________ ..__ - 
Co&t agricultural lands in the Delta that are 
farmed &om crop types that have relatively low 
forage value for wintering waterfowl, wintering 
sandhill tzranes, and other wildlife to production of 
crop types that protide greater forage value. 

Defer f&ll tillage on corn fields in the Delta tu 
increase the available forage for wintering 
watelfow~ wintering sadbiu crimes, mnd 
associated wilme. 

Develop a cooperative program to improve 
manageme$ on 8,000 acres of corn and wheat 
fields in the Delta tid to reimbwrse farmers for 
leaving a portion of the crop in each field 
unhamested to provide forage for waterfow$ 
sidhill cranes, and other wildlife. 
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TableD-1. COI@.IU~ 

Action 
Program Target Code Programmatic Actions 

Maintain present populations with no further EOO7101 Main& existing natural habitats that have 
declinesinsizeby ensuringthatwat~ys .a&le water all year and identify key habitats in 
knowntobeusedbygiantgartersnakes ~‘agricultural areas for special management. 
have water in,them year around. ;’ / 

Increase the populations and distribution of EO14401 Provide high ground adjacent to current and 
uplaudgame. ,* : 

A’ 
expanded habitat with cover for protection tirn 

, floods. Existing flood control levees adjacent to 
agricultural lands could be utilized for this escape 
habitat in this area to provide su.fScient vegetative . 
growth of grasses, forbs, and shrubs to lower 
predation pressure during these times and when 
adjacent lands are fallow. 

Limit dredgiug in channel zones that are not EO15001 Use alternate sources (rather than Delta m-channel 
-essential for flood conveyance or sources) of levee maintenance material, such as 
maintenance of industrial shipping excavation of abandoned nonessential levees, . 
pathways, and avoid dredging activities in excavation material from the restoration of 
shallowwaterareas(~metersmeanbigh secondary tidal channels, dry-side island interior 
water) except where it is needed to restore borrow pits, upland borrow sites, Cache Creek 
flood conveyance capacity. settling basin and Yolo Bypass sediment deposits, 

5. . and deep-water dredging sites in the San Francisco 
Bay. 

Avoid dredging during spawning and reariug EO15003 
periods for delta smelt and mating periods 
for winter-run chinook salmon 

E015004 

Follow DFG guidelines for dredging in the estuary. 

Provide stockpiles of levee maintenance materials 
in three or more selected land side areas to avoid 
the need to obtain material from Delta channels 
during restricted periods. 

Fund additional inspection staff to enforce existing 
q&t&& _ ,. . :. ,. ,_... ,, ” . 

Help fand researc h on ballast water treatment 
techniques, which could eliminate non-native 
species before ballast water is released 

Provide funding to the California Department of 
Food and Agriculture to expand the current State 
border inspection process to include a 

Reduce or eliminate the in&x of non-native EO 1540 1 
aquatic sppsciesinship baJlastwat&. : m’ 

EO15402 

Reduce the potential for introducing non- EO15403 
native aquatic organisms at border crossings. 

’ comprehensive program of exclusion, detection, 
. . and management of invasive aquatic species such 

as the zebra mussel. . ,. 

Reduce loss of important fish species at 
diversions. 

EO14701 Consolidate and screen agricultural diversions in 
the Delta. 
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Table D-l. Continued 

Program Target 

.- 
Action 
Code Programmatic Actions 

EO14702 Replake or upgrade the screens at the State Water 
,P&ject (SWP) and Central Valley Project (CVP) 

,/-’ iutakes with positive barrier, fish bypass screens 
..’ _’ and state-of-the-art fish holding and transportation 

systems. 

I’ EOl4703 
2’ 

ReduceiUegalharvestofanadmmoustish 
and wildlife iu the Delta by increasing 
ulfmeme.nt eB0l-L 

Reduce loading, concentrations, and 
bioaccumulation of contaminants of concern 
to ecosystemhealth in the water, s&b? 
and ti.&ue~ of fkh and &ildlife in the 
SmWan ‘Joaquin Delta Ecological 
2kpe by 25%-50% as measuredagainst . 
current average levels. 

‘.... .- 

Reduce boat wakes near designated 
importantCalifor$ablackmikstingareas 
in the Delta 6rom March to June to levels 
necessary to prevent destruction of nests to 
assist in recwery of tbis listed species. 

EO15801 

EO15802 

EO15803 

EOl5701 

E015702 

EO16003 

UPgrdae screens at Pacific Gas & Electric 
Compim~s Contra Costa Power Plant with tie- 
~mesh and positive-barrier fkh bypass screeus. 

Provide additional funding to DFG for additional 
cr.dbrcemenL 

Provide additional ftmding to the hxd county 
shcrBs departmen@ and State and local pa& . 
agencies to qport additioti eaforcement efforts. 

Provide rewards ;for the arrest and con&ion of 
fish and wildlife poachers. 

Reduce th& input of &rbicides, pesticides, I 
fomigants, and othdagents toxic to fib and 
wildMe + the Delta by modifjkg land 
mauagement practices and chemical dependency on 
50,000 acres of urban and agricultural lands that 
drain untreated into Delta channels and sloughs. 
Actions d focus on modQ&g agricultural 
practices and tian land uses on a large-scale 
basis. To Educe the concentration of pesticide 
residues, the amount applied will be reduced and 
the amount of pesticide load reaching the Delta’s 
aquatic habitats will be fkther reduced by taking . 
advantage of,biological and chemical processes . . Within wetland systeins,-ti&~&yi &rp‘b-R&.. . 

down harmful pesticide residues. 

Reduce levels of hydrocarbons and other 
contaminants entering the Delta foodweb fkom 
elevated releases into the estuary at oil refkxies. 

Establkh and enforce no-wake zones within 50 
yards of important Cal$ornia black ml nesting 
areas in the Delta f?om March to JIXL~. 

EOlQOO4 I EstabW and enforce no-motorized-boating zones 
in 5-25 miles of existing dead-end channels in the 
Delta from March to June. 
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Table D-l. ~onthlucd 

Program Target 
Action 
Code . ProgrammaticActions 

EO16005 Establish and enforce no-motorized-boating zones 
in&e small tidal chaunels created in restored tidal 

y,” &sh emergent wetlands and Delta floodplains of ,;’ levee setbacks. 

Reduce boat wakes near important shallow- EO16006 Identify in$ortant shallow-water spawning areas 
waterspawninga.reasintheDeltafrmn a’ andestablishandenf0rcenowakezon~within50 
March to June to levels necessary to proted yards of these important Delta habitats from March 
successM spawning behavior. This will to June. 
help in the recovery of listed species. . 

Evaluate the status and biology of the EO17001 Complete a thorough status review of the 
Sacramento perch to d&ermine ifrcstoration Sacrmnento perch and develop a plan for its long- 
of wild populations within its native range is term pr&rvation in the Central Valley. Establish 
fmile. at least one population in the Delta. 

-Levee System Integrity Program ‘,., 
Improve Delta levee system stability to meet LO10101 
Public Law (PL) 84-99 criteria 

Maintain Delta levees to the PL 84-99 LO10102 
standard. -* l 

Improve levee stability in key Delta 
locations to a level commensurate with the 
benefits which the levees protect. 

LO10201 

Maintain improved lev&s. Ml0202 

Develop the capability to &iciently respond LO10301 
to multiple concurrent levee brealcs within 
theDelta. : 

. . . . .” 

educe, elimhiate, or reverse subsidence 
adjacent to affected levees. 

LO10401 

LO10402 

. 

Modify levee cross-sections by raising levee height, - 
widenipg levee crown, flattening levee slopes, 
and/or constructing stability berms. 

Develop a long-term maintenance plan 

Mod@ levee cross-sections by raising levee height, 
widening levee crown, flatig levee slopes, 
and/or constructing stability berms in key Delta 
locations. 

Develop a long-term maintenance plan. 

Implement a comprehensive reconstruction, repair, 
and maintenance program for Delta levees with a ‘. 
fleet of specialized equipment so that a viable Delta 
!evee jndustry can he reestablished. . ., 

Implement current best mztnavt practices 
(BMPs) to correct subsidence effects on levees. 

Fund grant projects io develop BMPs that address 
levee subsidence, 

. . 
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Table D-l: Continued : 

Program Target 
Action 
Code Programmatic Actions 

: 
Water QuaIity Program a.1 ,;” 

. . Ehmmate occuuences of dissolved oxygen QOlOlOP ./’ ‘Rquke coniiuued reduction of oxygen depleting 
conceutrations below 5 milligmms per&r - 

’ 

,,;/ 

.I substances from the Regional Water Control 
Facility, the Port of Stockton and other National 
Pollutant Dischaqc Elimination System and Waste 
DischargeRequ&mentpem&eesinorderto 
improve water quality during chinook salmon 
IUigdiOIL 

armed or blockage of fish migration 

past Stocktoq reduce occurrence of algal ,: I. 
blooms; reduce stress to fishresultjng from’ 
low dissolved oxygen conceIlllation near 
Stocktoq and eliminate fish kills near 
stockton. Performance of all these meamres 
can be determined by appropriate monitoring 
programs- 

4010102 

Have dissolved oxygen concemrati&s above QOXOlO3 
the 5 m.$l standard, biological oxygen 
demand concentrations below 30 n&l, and 
natural ecosystemprocesses and functions 
resto~illthecneeks. ‘* - 

QOlOlO4 

D-e levels of nutrients, pathogens, QO10201 Manage restoration projects to miuimize adverse 
nonseawatertotal dissolved solids, andtotal impacts and maximize benefits for drinking water 

: organic carbon in drinking water supphes. yw- 

QOlO202 
. . 

QO10203 

QO10204 

QOlO205 

4010206 

. . . 

Provide technical and fhranciaI assistance and 
regulatory incentives for imphmeming BMPs to, 
control oxygen depletion. 

Fossible management actions h~clude physical 
mixing or other methods to decrease stratification 
and increase aeration irithe Ship Chatmel arul 
Turning Basin duri& periods of low dissolved 
oxygen, changing effhrent discharge location, 
changing the chanuel. 

There should be further effort to enforce the waste 
discharge restrictions ofpcrmitted and unpermitted 
dischargas. 

hhimize pathogens from recreational boating. 
..-- . “. _ . _ _ _ I ._ 

Develop and implement watershed management 
pqgams for Clifton Court and Bethany Reservoir 
to address nutrients and pathogens. 

Control xyastewater discharges from DiscoveIy Bay 
OUtfall. 

Relocation, reduction., or elimination of agriculml 
drainage into Rock Slough. 

Relocate the Tracy intake to avoi$ wastcwater 
lreatment plant effluent. 

. 
-_ 
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Table D-l. Continued 

Action 
Program Target Code Programmatic Actions 

Reduce concentrations of pesticides in biota QOlO501 Support conservation efforts to help achieve the 
intheSanJoaquinaudSacramen to Rivers ,Water Quality Program objectives. Develop and 
and the Delta. /” implement BME%. Qn&um conservation practices 

.* could include installation or implementation of the 
following features: 

- 
.Y 

‘V - 

Reduce metal loading of the Bay-Delta and QOlO801 
its tributaries to levels that do not adversely 
effect aquatic habitat and other beneficial 
uses of Bay-Delta estuary waters and species 
dependent on the estuary. 

. 

. 

. 

. 

. 
i 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

tailwater ditch tarps, 
land leveling, cutback stream, 
surge irrigatiq 

.‘. 

shorten length of rut& 
t3aM surface pipe, 
vegetated filter strip, 
cover crop, 
grassed watenvay, conservation tillage, 
sediment basin, 
tailwaterretulnsys~ 
irrigation managemen$ 
nutrient managerher& 
integrated pest kgement, and 
tailwatermanagement. 

CAJ.PBD should participate with municipalities on 
the Brake Pad Consortium and other urban 
stormwater programs to assist in source reduction. 

Water Use Efficiency Program 

‘: Support implementation of water 
management techniques that increase the 
effectivenys cifw&r use’mariagement and 
efficiency for agricultural uses. 

Support implementation of measures that 
increase agricultural production per unit of 
‘water used, protect water quality; or increase 

. enviromnental benefits while meeting 
agriculturalneed% 

Provide urban water agencies with planuing 
and technical assistance, tinancing 
assistance, and assurances for development 
and implementation of water management 
plans and BMPs. 

, ‘. 

None. No discrete actions have been identified, but a ” 
range of possrble effects has been identified and 
anal~ci in thy Frogrtam.Ge liWl3R, and the. 
MSCS uses or incorporates the Programmatic 
EIsm analysis. 

None. No discrete actions have been identiged, but a 
range of possrle effects has been identified and 
analyzed in @e Pqqpmmatic ES/Em and the 
MSCS uses or incorporates the Programmatic, 
El.s/ETR analysis. 

None. ‘- No discrete actions have been identified, but a 
range of possible effects has been identified and - 
analyzed in the Programmatic EISIEJR, and the 

‘. MSCS uses or incorporates the Programmatic 
GIsmR analysis. 

. . ” _ ‘. 
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Table D-l. Continued 

Program Target 
Action 
Code Programmatic Actions 

Support development and implementation of None. 
waterrecydingpmjects. 

No, discrete actions have been identified, but a 
,,m6& of possible effects has been identified and 

,/* anaIyzed iu the Programmatic ElS/EIR, and the 
MSCS uses or incorporates the Programmatic 
EIs/EIRanalysis. 

Water. Transfer Program I_ ;: 
Jmplement a knueworlc of actions, policies, None. No discrete actions have been identified, but a 
andprocessesthatwillfacilitatetransfers range of possible effects has been identified and 
and the further development of a statewide zmdped in the Propnun& EWEIll, and the 
watertransfermarket. MSCS uses or incorporates the Programmatic 

: BIs/EIRanaIysis. 

Watershed Management Program 

-Fund and implement watershed restoratiou, None. Specific program actions have not yet been 
maintenance, conservation and monitoring identified The focus of ,the program is primarily~ in 

; activities. the upper watersbeds of the Bay-Delta and 
therefore, outside of the geographic scope of the 
MSCS. The potential impacts of implementing the 
program have been analyzed in the Programmatic 

‘v - EI.s/EIR. 

Conveyance Program 

Construct and operate modifkations to 
existing south Delta conveyance features. 

cololol 

co10102 

COP0103 

c010104 

c010105 

. cololq6 
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Extend operation of the Temporary Barriers 
pwiT= 

Modify SWP operating r&s to all export pumping 
up to the current physical capacity ‘of SWP export 
facilities (approximately 8,500 cfs) witbin the 
constraints of the 1995 Water Quality Control Plan. 

Constm~ a new screened intake at Clifton C0urt 
Forcbay that alloe diversion of up to 10,300. cfs ,. 
throughout the tidal cycle. This would include new 
fish salvage facilities and other ancillaryfacilities. 

Construct either a new screened intake at the head 
of the channel leading to the CVP pumping plant at 
Tracy or expand the proposed new diversiou at 
Clifton Court Forebay with a new i&tie to the 
Tracy Pumping Plant These facilities would be 
screened and sized to meet the full export capacity 
of the Tracy pumps (4,600 cfs). 

Construct au mtertie to allow up to 400 cfs of ’ 
: pumping from the CVP Deha Mendota Canal to the 
SWP California Aqueduct 

Construct an iutertie connecting the Tracy Pumping 
Plarn to Clifton Court Forebay. 



Table D-l. Continued 

Program Target 
Action 
Code Programmatic Actions 

co10107 Cogduct au operable barrier at the head of Old 
,,” I&r to imjxove sahnon survival. 

ColoI~g’ 

../’ 

c020101 

. co20102 

CO20103 

Construct and operate an isolated ‘u ” CO30101 
conveyauce facility fromthe Sacramento 
River along the eastern side of the Delta to 
Clifton Court Forebay. 

Construct up to 3 additional operable barriers in the 
South Delta and implement limited dredging to 
addressproblemsthatmaybeassociatedwith 
export operations. 

Develop operational criteria for the DCC that 
balance flood control, water quality, water supply 
reliability, and &he&s concerns. 

Evaluate whether a 4,000& screened diwxsion 
f?omtheS acramento River to the Mokelumue 
River to improve or maintaiu central Delta water 
quality is feasible. 

Evaluate the’ feasibility of implementing setback, 
levees and/or channel dredging along the 
Mokelumue River from Interstate 5 downstream to. 
the San Joaquiu River to improve conveyance and 
flood control. 

Evahrate the need id feasibility for an isolated 
conveyance facility from the S acramento River to 
the SWJ? and CVP export facilities in the South 
Delta. Capacities would range from 5,000 to 
15,000 cfi. 

. . 

Storage Facilities Program 

Construti and opeiate enlarged or new 
surface storage facilities. 

Conveyance and Storage Operations 

Jmplement operating criteria needed to 
improve watbr management for beneficial 
uses. 

None. Construct an in-Delta surface water storage facility. 

None. No discmte actions have W&imtied; but a ._ 
range of possible effects has been identified and 
analyzed in the ~ograrmnatic l!ZNHR, and the 
MSCS uses or incorporates the Programmatic 
EIs/ElRallatysis. 

Implemmt a, Water Management Strategy to. None. No discrete actions have been identified, but a .’ 
provide operational flexibility to achieve range of possible effects has been identified and 
environmental benefits. analyzed in the Progrimmatic E.IS/ElR, and the 

.- MSCS uses or incorporates the Programmatic 
EIs/EIR aualysis. - ,:. 

‘ . . . . . . 

. . 
‘. 
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Table D- 1. Conlinwd 

BMP 
CfS 

bee 
DFG 
Illgfl 
MSCS 
PL 
SW-P 

Anadromous Fish Restoration Progmm 
/,’ 

bestmkagementpractice /‘.” ’ 
cubic feet per second ,” : 
Central Valley Project 
Delta Cross channel 
CaUomiaDepartmentofFisb&&arne 
milliglams per liter 
Multi-Species Conmvation Strategy 
PublicLaw 
State Water Project 

. 
Citations: 

U.S. Fish and Wildlife &mice. 1995. Fomml consultation and confixence on the effkcts of long-tcm operation of 
the Central Valley Project and State Water Project on the threatened delta smelt, delta smelt critical habitat, and 
proposed threatened Sm tosplittaiL 

1997. Revised draf& zqmbmnous fish restoration plan: a plan TV inc&se natural production of 
anadromks fish in the Central Valley Of California May 30,1997. . 

: - 

. .-... 
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- Table D-2. Bay Region Proposed Program&c CALFED Actions Evaluated in this Biological Opinion 

Program Target 
Ecosystem Restoration Program 
More closely emulate the natural pattem of 
seasonal freshwater inflow to North San 

Action Code Programmatic Actions 

EO20101 ,/Develop a cooperative program to provide 
-,’ . targettlowsindryandnonmilyearsby 

Francisco Bay to transport sedimmns; allow 
upstream and downs&run fkh paws 
contriiute to riparian vegetation succession; 
pennit,trausportoflarvalSshtothe I 
entrapment zone; maiutain the entrapmenV ’ 
zone in Suisuu Bay; and provide adequate 
attraction flows for upstream, through-Bay 
migrating salmon. Delta outflow in dry and 
normal years will be improved by 
coordinating releases and natural flows in the 
Sacramento River Basin to provide a March 
flow event of at least 20,000 cubic feet per 

~second(c~)for1Odaysindryywrs,atleast 
30,000 cfk for 10 days in below-not& 
years, and at least 40,000 cfs for 10 days in 
above-normal years. The existing smaller, 
late-April and early-May flow event will be 
improved with additional releases of water 
fkom San Joaquin River aud Delta tributaries 
to provide flows of magnitudes and durations 
similar to those prescribed for March 

./ 

Expand the floodplain area in the Napa - I3020401 
River, Sonoma Creek, and Petahuna River 
ecological management uuits by putting 
approximately 10% of levied lands into the 
a;ctivefl&pl&! ” 

Restore 1,5qO acres of shallow-water habitat EO20901 
in the Suisun Bay and Marsh Ecological 
unit, 

allowing inflows to major storage reservoirs 
pressed in the visions of upstream 
ecological zones to pass downstream into and 
through the Delta. (‘Ibis action would result 
from an accumulation of recommendations 
for spring flow events and minimmn flows 
from upstream ecological zones.) 

Convert levied lands to tidal wetland/slough 
complexes. 

Develop a cooperative program to acquire 
and restore 1,500 acres of shallow-water 
habitat iu the Suisun Bay aud,$krsh 
Ecological unit. 

Restore slough habitat for Gsh and associated EO21101 
wildlife species. Restore 5 miles of slough 
habitat in the near term, aud 10 miles in the 
long term, in the Suisuu Bay and Marsh 
Ecological Unit. Restore 10 miles of slough 
habitatinthenearterm,and2Omilesinthe 
long term, iu the Napa River, Sonoma Creek, 
and Petahuna River Ecological Units, 

Manage existing and restored dead-end and EO25201 
open-end sloughs and channels within the 
ecological zone so that less than 1% of the 
surface area of these $oughs and.chaunels is 
covered by invasive non-native aquatic 
plants. 

In association with wetlandfmarsh restoration 
efforts, construct sloughs in marsh/slough 
complexes by acquiring land aud purchasing 
easement. 

. ,. 
Conduct large-scale, anuual weed eradication 
programs throughout existing and restored 
dead-end and open-end sloughs and channels 
in each ecological unit so that less than 1% of 
the surface area of these sloughs aud channels 
is covered by invasive non-native aquatic 
plantswitbm lOyears. 

CALFED Bay-Delta Propam Biological Opinion 
US. Fish and Wildlife Service D-2-l 

Appendix D. Proposed Pmgrammatic Actions 
Evaluated in thir Biologikal Opinion 

Jlgv 2000 



TableDr2. Contik~ed . 

hqpm Target ’ Action Code Programmatic Actions 
Restore tidal action to 5,000-7,000 acres in EO2730 I 
the Suisuu Bay and Marsh Ecological Uuic 
l,OOO-2,000 acres in the Napa River 
Ecological &hiQ and 5004,000 acres each iu /’ 
the Sonoma Creek, Petahuna River, and San I// 
Pablo Bay Ecological Units. 

Protect 6,200 aercs of existing saline ;.. EO27302 
emergent wetlands in the Suisun Bay and J 
Marsh Ecological Management Unit 

Restore fuu. tidal action to mutdmarsh areas EO27303 
along the no* shore of the Contra Costa 
shoreline. 

Increase the population of breeding pairs of EO23901 
‘Suisun song sparrow between 70% and 
100% compared to existiug population * 
estimates of 6,000. 

EO23902 

EO23903 

EO2.3904 

Increase the existing population of salt marsh EO27401 
harvest mouse by 100%. 

Identity the Iemahing populations of Suisun EO27501 
ornate shrew and develop a conservation plau 
to stq the decline of this species. 

Detmuine the distribution and taxonomic EO27601 
status of the San Pablo California vole while 

V. * - gexistiugsaltmarshhabitat 
lu.lown to support populations. 

Develop 1,600 acres of deeper (3-6 feet E021001 
deep) open-water ams to provide resting 
habitat for water birds; and foragkg habitat -. 
for diving ducks and other water birds that 
feed in deep water. 

Dovelop a cooperative program to acquire, in 

’ 
,, fe-title or through a conservation easement, 
the land needed for tidal restoration, and 
complete the needed steps to restore the 
wetlands to tidal actiou. 

Develop a cooperative program to acquire, in 
fee-title or through a conservation easement, 
existing wetlands subject to tidal action 

Develop a cooperative program to evaluate, 
acquire (in fee-title or through a conservation 
easemeut), and restore existing muted 
wetlauds subject to tidal action. 

Encourage the growth of uplaud vegetation 
on the upper banks of levees to provide 
uplandcOvertoprotectagaiustprcdation 
during high tides and high flows.’ 

Estabhshadditionalaudproteotexistiug 
dispersal corridors of suitable tidal brackish 
marsh along the banks of tidal sloughs. 

Maiutenance activities should be conducted 
to minimize disturbance to tidal brackish 
marsh vegetation and should not disturb 
breeding adults. 

l&me tidal habitat as specified for tidal 
saline emergent wetland in appropriate areas 
with particular emphasis 0r.x expauding 
existing fragments of habitat to expand the 
number of kuown nesting territories in the 
Suisuu Marsh by 100%. _ _ . _ I 
Restore high tidal marsh habitats in proximiiy 
to upland habitats consistent with the 
recovery plan for this species. 

Identify all lrlmeing populatims of suisuu 
ornate shrew and develop and implenient - 
pmectiou.kestoration plans. 

Undertake w&laud restoration projects iu aud 
atjjacent to known populations to iocrease 
available habitat 

Develop a cooperative progum to acquire 
and develop 400 acres of deeper open-water 
areas adjacent to restored saline emrgeut 

- Wetland habitats in the Suisuu Bay and Marsh 
Ecological Mauagement Uuit. 
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Table D-2. Co&i&d 

Program Target Action Code Programmatic Actions 

Assist in protecting and enhaucing I’ 
40,00040,ooo acres of existing degmk&: 
seasonal wetland habitat in the S&m Bay 
and Marsh Ecological Unit per the objectives 
of the Central~Valley Habitat Joiut Venture 
and the North American Waterfowl 
ManagementPlan. 

Acquire and convert 1,000-1,500 acres of 
existing kmed baylands in the, Suisun 
Marsh to seasonal wetlands. 

‘v l 

Protect and manage vernal pools iu the 
Suisun Bay and Marsh Ecological Unit that 
provide suitable habitat for listed fairy 
shrimp species, the Delta wen ground 
beetle, and special-status plant species to 
assist in these species’ recovery. Where 
feasible, restore vernal pools that have been 

I .: &graded by agricuhural activities to provide 
suitable habitat foT, special-status 
inverteb+es andplants and amphibians, 
such as the spadefoot toad, to assist in the 
recovery of these populations. 

Expand the existing population of the delta 
greep ground beetle and establish additional 
populations to remove it fkmi the federal 
threateuecl species list. 

Restore 10-15 linear miles of riparian habitat 
alodg coxridors of riparian scrub and shrub 
vegetation in each of the ecological units, of 
which 60% is ume than 15 yards wide and 
25%isnolessthan5yardswideaudlmile 
long . 

E021002 l+velop a cooperative program to acquire 

, /‘.” 
,and develop 400 acres of deeper open-water 
areas adjacent to restored saline emergent 
wetlaud habitats in each of the Napa River, 
Sonoma Creek, and Petaluma River 
Ecological units (1200 acres total). 

EO21501 

EO21502 

EO21503 

EO21504 

. . . . . . 

EO26201 

EO21601.+ 

Support the cooperative pmgfam to improve 
management of 26,000 acres of degmded 
seasonal wetland habitat in the S&m Bay 
and Marsh Ecological Unit. 

Support the development of a cooperative 
program to improve management of 32,000 
acres of existing seasonal wetland habitat iu 
the Suisun Bay and Marsh Ecological Unit. 

Develop a cooperative program to acquire, in 
fee-title or through a couservation easement, 
existing farmed baylands and restore tidal 
action. 

Develop a cooperative program to acquire 
100 acres of.vemal pools and 5004,000 
acres of adjacent buffer areas to restore a 
corridor the size of the Jepson Prairie 
Preserve in the Yolo Basin Ecological Unit. 

/ 

.-. .._ _ . 1 ,.. ,, 

Increase populations of delia green ground, 
beetle by establishing and securing habitat to 
support three additional viable and self 
sustaining colonies of the delta green grouud 
beetle and maintain the existing populations. 

Coordinate with landowners and managers to 
restoreandmaintain1045linearmilesof _j. ,. 
riparian habitat along corridors of riparian 
scrub and shrub vegetation in each of the 
ecological units, of which 60% is more than 
15yardswideaud25%isnolessthan5yards 
wide and 1 mile long ‘- . . . . 
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Table D-2. Con&u& 

Program Target Action Code Progmanmatic Actions - 

Reduce by 50% the area covered by invasive 
non-native woody specks, such as giant reed 
and eucalyptus, that compete with uative 
riparian vegetation, and eradicate invasive 
woody plauts from restoration areas. 

;;.’ 

Restore 1,000 acres of perennial grassland in 
each of the ecological units associated with 
eiisting or proposed wetlands. 

Rednce or eliminate the influx of non-native 
aquatic species’iu ship ballast water. 

Reduce the potential for influx of non-native 
aquatic plant aud animal species at border 
CNMSiIlgS. -+- - 

Reduce entzakmmt losses of juvenile &h at 
diversions by 25%-50% by iustalhng 
positive-barrier fish screens on large 
diversion stn#mes. 

Limit supplementation of striped bass to life 
stagesthatnllhimk the rate of predation on 
jwnsikanactfimc3 24 cs@dti fish. 

Reduce illegal harvestof anadromous fish 
and waterfowl in Suisun Marsh and San 
Fraucisco Bay by increasing enforcement. 

F+duce boat wakes near California clapper 

and black rail nesting &eas in St&n Marsh 
and San Francisco Bay fiomMarch to June 
to prevent destructiou’of nests to &sist in the 
recovery of tbis listed species. 

E025301 Develop a cooperative program to remove 
.*:A 
” 

+-&d suppress invasive non-native plants that 
I compete with native rip&an vegetation by 

.r 
$2 

,:’ 

EO25302 

EO21801 

E025401 

EO25402 

EO24701 

EO25601 

E025801 

E025802 

EO25803 - 

EO26001. ; 

reducing the area occ&ed by these spec& 
(such as giant reed and eucalyptus) by 50%. 

Develop a cooperative program to eliminate 
invasive woody plants from restoration sites 
to protect native riparian vegetation. 

Develop a cooperative program to restore 
perennial grasslands by acquiring 
conservation easements or purchasing land 
from willing sellers. 

Fund additional inspection staffto enforce 
existillgregulatiom. 

hvide finding tg the tiZalikti Department 
of Food and Agriculture to expand or 
establish, as appropriate, a comprehensive 
program to exclude, detect, and manage 
invasive. aquatic species, such as zebra 
mussel. 

Develop a cooperative program to 
consolidate, screen, or eliminate diversions in 
the Suisun Marsh/North San Fraucisco Bay 
Ecological Zone. 

Provide sufficient equipment, support staff, . . 
and operation and maintenance fuuds to hold 
juvenile striped, bass longer so they cau be 
planted at 2 years old instead of 1 year old 

Provide additional funding te the CaWornia 
Department of Fish and Game far additional 
dorcemenL 

Pro&k additional fmdiug to courdy sheriff’s 
departmenti and state and local park agencies 
to support additional enforcenmt efforts. 

Provide’rewards for the arrest and conviction 
of poachers. 

Develop a cooperative pr&am with local 
agencies to establish and enforce zones 
prohibiting boat wakes within 50 yards of 
California Black rail nesting areas in Suisun 
Marsh and San Francisco Bay fromMarch to 
June. 

. 
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Table D-2. Con&ukd 

Program Target Action Code Programmatic Actions 

EO26002 Develop a cooperative program with local 

/ 
.,agencies to establish and enforce zones 

,;*. prohibiting motorized boats in 5 miles of 
;/ J dead-end channels in Suisnn Marsh and San 

,’ Francisco Bay fromMarch to June. 

EO26003 Develop a cooperative program with local 
Z’ agenti to establish and enforce zones :.Y prohibiting motorized boats in new, small 

channels in restored tidal wetlands. 

Levee System Integrity Program 

None. None. None. 

Water Quality Program 

-Decrease levels of nutrients, pathogens, - 4020201 
nonseawater total dissolved solids, and total . 
organic carbon in dri@ng water supplies. 

QO20202 

-e * 4020203 

4020204 Relocation of the North Bay Aqueduct intake. 

Reduce concentrations of pesticides in biota QO20501 
in the San Joaquin and Sacramen to Rivers 
and the Delta. 

Support conservation efforts to help achieve 
the Water Quality Program objectives. 
Develop and implement best management 
practices (BMPS). on-farm conservation 
practices could include installation or 
implementation of the foUowing fatnres: 

: -. 

, 

. 

Manage restoration projects to minimize 
adv~ impacts and maximize benefits for 
drinking water quality. 

Minimize pathogens from recreational 
boating. 

Im@ment Barker Slough Watershed ‘. 
ManagementProgram 

. 

“’ . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

‘. t 

tailwater ditch tarps, 
-mdlmhg; . -. 1.. . 

cutbackstream, , 
surge iuigati~ 
sprinklergerminatio~ 
drip irrigation$ 
shortened length of run, 
gated surface pipe, 5. 
vegetated filter strip, 
covd crop, 

i 

grassed waterway, conservation tillage, 

sediment basin, 
tailwater return system, 
irrigation management, 
nuttient management, 
integrated pest management, ,and 
tailwater management .* 

CALFED Bay-Delta Program Biological Opinion 
U.S. Fish and Wildlife Service D-2-5 

Appendti D. Proposed Programmatic Actions 
Evaluated in this Biologiial Opinion 

Jqy 2000 



Table D-2. Gmt.i&d 

Program Target Actlon Code Programmatic Actions 

Reduce metal loading of the Bay-Delta and QO20801 CALFED should participate with 
its tr%~tarks to levels that do not adversely ..,:.-~~‘knicipalities on the Brake Pad Consortium 
effect aquatic habitat and other b.eneficial , 

.:. and other urban stormwaterprograms to’ 
uses of Bay-Delta e&+-y waters and species ,, .$Y 

.;/ assist in source reduction. 
dependent on the e+ary* ;/” 

R.cducesedimentinareas’totbedegreethat QO20901 Implement erosion control BMPs on urban 
sediment does not cause negative impacts 9. ;’ construction and BMPs for agricultural lands 
beneficial uses of the surf&e water, to reduce sediment in tbe Napa River. 
including ecosystembenefits and ticipal 
uses. 

Water Use Efficiency Program 

support implcmcntati~ of water 
management techniques that increase the 

-effectiveness of water use vt and 
efficiency for agricultural uses. 

support implementati~ of measures that 
increase agriculkal production per unit of 
waterustd,protectwaterquali~,orincrease 
environmental benefits while meeting 
agriculturalneeds. 

None. No discrete actions have been identified, but 
a range of possible effects has been identified 
and an@yzed in the Programmatic EIs/EIR, 
and lhe.MSCS uses or incorporates.the 
Programmatic Ers/EIRaoalysis. 

Nope. No discrete actions have been identified, but 
a range of possible effects b.as been, identified 
and analyzed in the Programmatic EIS/EIR, 
and the MSCS uses or incorporates the 
FYroglammatic Brs/ErR analysis. 

Provide urban water agencies with planning None. No discrete actions have been identied, but 
andteclmical assistance, &an&g a range of possible effects has been identified 
assistance, and assurances for develo$ment and analyzed in the Programmatic EXYEIR, 
and implementation ofwater management and the MSCS uses or incorporates tie 
plans and3MPs. ) Programmatic Ers/EIl.zanalysis. . 

Support developmkt and implementatiog of None.’ . No discrete actions have been identified, but 
water recycling .projects. a range of possible effects has been identif%d 

\ and analyzed in the Programmatic EIS/Ew 
. and the MSCS uses ox.incozpox&s. the.. _ . . 

Programmatic Ers/ElRmalysis. 

Water Transfer Program 

Implement a framework of actions, policies,, None. No discrete actions have been idatied, but 
and processes that will facilitate transfers and a range ofpossl%le effects has been identified 
the fktber develop&t of a statewide water auij analyzed in the Pxqpmmatic EIS/RR 
lransfkrmarket. and the MSCS uses or incorporaks fhe 

Pro-tic E.IS/ElR analysis. 

Watershed Management Program 

. - . 
-. . 
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Table D-2. Conti+d 

Program Target 

Fund and implement watershed restoration, 
maintenance, cousemtion, and monitoring 
activities. 

Action Code Programmatic Actions 

None. . ’ . Specific program actions have not yet been 
.,Ak&ikL The focus of the program is 

‘@’ ;,.” primarily iu the upper watersheds of the Bay- 
.J, Delta and, therefore, outside of the 

,I geographic scope of the MSCS. The 
potential impacts of implementing the 

,’ programhave been analyzed in the 
:i” Progranmlaticmm 

Acronyms: 

BMP best management practice 
Cfs cubic feet per second 
BI.S/BIR Environmental Impact Statement/Euvironmental Impact Report 
Mscs Multi-Species Conservation Strategy 
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Table D-3. S acramento River Region: Proposed Fro*gra’mmati~ CALFED Actions Evaluated 
in this Biological Opinion 

ProgramTarget ’ 
Ecosystem Restoration Program 

Action 
Code ,.,.I *’ . Programma& Actions 

/- 
,/’ 

More closely emulate the seasonal streamflow /E~30101 
pattemsindryandnormalyeartypesbyallowinga ’ 
i&e-winter or early-spring flow &nt of - 
approximately 8,000-10,000 cubic feet per second 
(cfi) in dry years and 15,OOO-20,000 cfs inbelow 
normal water years to occur below Keswick Dam 

Ma&ah base flows of 6,000-8,000 cfs during fall. 

. 
Iucrease flow in Cow Creek. by 2HWcfs, 
corresponding to the natural seasonal runoff pattern, 
aud maintain 25-75 cfs during October. 
increase flow in Clear Creek to 150-200 cfs tirn 
OctoberltoMay31,andto lOO-15OcfsfiomJuue 
1 to September 30: 

EO40101 

EO40102 

Augment flow in Battle Creek by 25-50 cfs. EO40103 

Augment flow in Bear Creek by lo-20 cfs. 

EO30102 

EO40104 

: . 

Provide a flow event by supplementing 
normal operating flows Born Shasta and 
KeswickDams with releases fromLake . 
Shasta and Trinity Lake in March duriug 
years when no flow event has occurred 
during winter or is expected& occur. Flow 
events would be provided only when 
sufficient inflow to Lake Shasta is available 
to sustain the prescribed releases. This 
action can be refined by evahtating its 
indirect costs and the overall effectiveness 
of achieving objectives. 
Provide flow releases 8om Shasta Lake and 
Keswick Dam when necessary to provide 
the target base flows. Releases would be 
made only when inflows equal or exceed 
prescribed releases. * 

Increase flow in Cow Creek by pur&asiug 
water from willing sellers or implemmning a 
conjunctive groundwater program. 
Develop a cooperative program to improve 
flow ip Clear Creek by increasiug releases 
from Clair Bill and Whiskeytown Dams. 
Increase flow in Battle Creek by purchasing 
water from w$ling sellers or providing 
compensation for forgone power 
production. This includes negotiating and 
renewing an existing iuterimflow ,~ ._..,. _ 
agreement between the Department of the 
Interior aud Pacific Gas gt Electric 
Company @G&E), and includes a provision 
for the release of 10 cfs at the Asbury Pump 
on BaldwmCreek, a dewatered Battle 
Creektriiutary that provides steelhead ,m 
habitat In the longer term, this action also 
includes increasing flows at the Juskip 
Diversion Dam aud South Diversion Dam 

Increase Bear Creek flow by purchasing - “. 
water from willing sellers or providing 
alternative sources of water to diverters 
during important fth-passage periods in 
spring and fall. :. _’ 
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. . 
Table D-3. Continued 

Action 
Program Target Code Programmattic Actions 

: 
Reduce or eliminate contlic.ts between the diversion 
of water and chinook sahnon and steelhead 
populations at all diversion sites on Battle Creek 

E04470Y 
_.. ‘,., 

.7 

Develop a cooperative approach to &prove 
conditions for anadromous fish in Battle 
Creek by insta&ng fish screens at four 
diversions on the North Fork, three 
diversions on the South Fork, and one 
diversion on the mainstem, or acquire water 
rights to eliminate the need for diversion 
and screen& 

Reduce or eliminate conflicts between the diversion 
of water and chinook s&on and steelhead 
populations at all diversions on Clear Creek, 

During summer and fall, more closely emulate the 
seasonal shamflow pattern, so that flows are 
-sufficient for chinook &non holding and spawning 
inmostyearQpc”s ofpnxidingup to20-so cfs. 
These flows can mojdize and &&sport sediments, 
allow upstreamand dowmtream fish passage, create 
point bars, and contribute to stream channel meander 
aud @mrian vegetation succession. 

Increase spring and fti flow in Pa& Creek 

Jmrease flow in Antelope Creek from October 1 
througt~ June 30. ,: 

. 

lixreaseflowinMil.lW EO70103 

Xncrease flow in he lower 10 miles of Deer Creek 

Increase flow in ButteCreek 

E044703 

E050101 

E070101 

E070102 

E070104 

: ,EO70105 
. 

Acquire water rights onClear Creek at the 
McCormick-Sael&r Dam to eliminate the 
need for diversion 

Augment summer and fall flows in 
Cottonwood Creek by purchasing water 
fi-om willing sellers and developing 
alternative supplies. 

Develop a cooperative approach to increase 
flow in Paynes Creek by acquiring water 
from willing sellers or by developing 
ahmative supplies. 

Develop a cooperative approach to increase 
flow in Antelope Creek by acquiring water 
from willing sellers, or by providing 
alternative water supplies to diverters 
during the upstream and downstream 
migration of adult and juvenile spring- and .._ . . . . . L fall-mu chiciook‘&non and steelheS~trout. 

Develop a cooperative approach to increase 
flow in the lower 8 miles of Mill Creek by 
acquiring water from willing sellers, or .by 
providing alternative water supplies to 
diverters dtig the upstream migration of 
adult salmon and steelhead. 

Develop a cooperative approach fo itxrease 
flow in the lower section of Deer Creek by 
acquiring water fkom willing sellers, or by 
pmviding alternative supplies during the 
upstream migration of adult spring- and fall- 
run &nook salmon and steelhead trout. 

Develop a cooperative approach to increase 
flow iu Butte Creek by acquiring water 
from willing selhxs. 
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Table D-3. Conti%xi 

Program Target 
Action 
Code Programmatic Actions 

Maintainamiuimum year-round flow of 40 cfs in EO7Ol@S” 
Butte Creek between the Cen&ville Diversion Dam 
and the Centerville Powerhouse. .:* CJ 

;i.’ 
i’ 

More closely emulate the seasonal stmmtlow 
pattern iu the Feather River by: 
l providing March flow events of: :/” ’ ’ 

. -’ .4,000-6,000 cfs in dry years, 
- 6,000-8,000 cfs in below-normal years, and 
- 8,000-10,000 ctb in abov~~ormal years; and 

l providing or maintaining tlows tbat mobilize and 
trimsport sediments, allow upstream and 
downstream fish passage, create point bars;and 

- contriiute to stream channel meander and 
riparian vegetation succession. 

l In addition, provide minimum flows 
recommended by the California Department of 
Fish and Game (DFG) (California Department of 
Fish and Game 1993). Flows will be provided 
only ifthy are less than or equal to the level of 
Oroville Reservoir inflow. 

Evaluate the potential benefitsto increased salmon 
and steelhead production in the Feather River of the 
release from Groville Dam OE 
l 2,500 cfs f?om September through May and 1,100 

cfs t?om Juue tbrougb August in wet and normal 
ye=, and 

l 1,700 cfs from September through May and 800 
cfs from June through August in dry years. 

Supplement flows in the Yuba l&r with March 
flow events of 2,000-3,000 cfs in dry years and 
3,000-4,000 cfs in normal years to improve 
conditions for all chinook sahnon, steelhead, and 
American shad life stages. In addilio~ provide 
mininium flows recommended at Marysvihe by DFG 
(California Department of Fish and Game 1993). 
Flows will be provided only if inflow to Englebright 
and New Bullat-& Bar Reservoirs is s&Went to 
meet the flows. Minimum streamflow 
recommendations for Yuba River at Marysville 
(period ,fincl flow in all water year types) are: 

October l-March 3 1: 600-700 cfs; 
April l-June 30: ljO0 cfi minimum; aud 
July l-September 30: 450 cfs. 

EO80101 

EO80102 

“EO80103 

: : 

Develop a cooperative program with PG&E 
tomaintaina minimumflowinButteCreek 
below the Centervihe Diversion Dam 

Develop a cooperative program to evaluate 
the benefits of supplemental Feather River 
flows to ecological processes and riparian 
and riverine aquatic habitats. 

., 

Develop a cooperative program to 
supplement flows iu the Feather River with 
water acquired from new water supplies, 
water transfers, and willing sellers in 
accordance with applicable guidelines or 
negotiated agreements. 

StippWieiUlows in the Yuba River b&W 
Englebright Dam with water acquired from 
new water supplies, water trausfers,‘aud 
willing sellers consistent with applicable 
guidelines, or negotiate agreements to 
improve conditions for all l% stages of 
chinook salmon and steelhead to provide’ 
flows recommended by DFG (Cali8oiuia 
Department of Fish and Game 1993). 
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Program Target 
Action 
Code . Programmatic Actions 

Supplement flows in the Bear River to improve 
conditions for all life stages of chinook salmon and 
steelhd’ Provide a flow evat of 300-500 cfs in 
dry years. MiuimumstreamflowrecommendatioIls 
for the Bear River: (Month: Flows [cfi’j): October 
l-14: 100, October 15-Dcccnhzr 15: 250, ,’ 
Jan~Marcrch: 250, AprihJune: 250, / 
Jlll~epteniber. 10. 

Develap and implement an e&logically based 
sfreadow regulation plan for the Americaxl River 
Basin creeks and the lower American River. The 
lower American River should meet the W 
flows and flow largets for the lower Anxrican Rikr. 
Lower American River flow events should bc 
coordiuated*thsimilarflowsthat 0ccurIlatumllyin 
the Sa-to Valley.audwith storage releases 
Finn Shasta and Orovdle Reservoirs. Average / 
lllOIlthl~ Irlhlbm flow targets (cfs) arc: 
l October: wet, 2,500; above aqd below normal, 

2,000; thy and critical, 1,750; an,d critical 
relaxati0~ 800; 

l November-February: wet, 2,500; above and 
below normal, 2,5M), dry and critical, 1,750; and 
critical relaxation, 1200; 

l Marc-y wet, 4,500; above and below 
normal, 3,000; dry and critical, 2,000; and critical 
relaxation, 1,500;; 

.’ l June: wet, 4,500; above and below normal, 
. 3,000; dry and @ical, 2,000; and critical 

relaxation 500; 
l July wet, 2,500, above and beibw normal, ,1,508; 

Qy and critical, 1,500; and critical relaxation, 
500, and 

l Augustz wet, 2,500; above and below normal, 
2,000, dry and critical, 1,000; and critical 
relaxati0~ 500. 

EOSO lw’ .’ Supplement flows in the Bear Riy~tith 
, I , ;’ water acqllired from new water supplies, 

,.p ,’ water transfers, and willing sellers 
consistent with applicable guidelines, or 
negotiate agreements to improve conditions 
for all chinook sahnon and steelhead life 
m. 

E090101 Provide target flows by modifying Central 
Valley Project operations and acquiring 
waterasneededfiumwillingsellers,with 
consideration given to available caqover 
storage and needs detem&A by the water 
temperature objective. 

EO90102 Dev&p and implement a comprehensive 
watershed hgement plan for the 
Americau River Basin and lower American 
River to protect the channel (e.g., maintain 
flood- control capacity and reduce bank 
erosion) and preserve and restore the 
ripaiau corridor. Upper watershed health 
should be improved by redticing the 
potential fiTwildGres and implementig 
other watershed-management practices to 
protect streamflows, stream channel : 
morphologies, spawning gravel condition, 
and riparian habitats, 4 minimix 
sediment @it?o ti& stream. -. 
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Table D-L Co&nkd 

Program Target 
Action 
Code . ,,. Programmatic Actions 

Average flow targets for lo-day pulse (cfs), 
coodinated with flows fkomShasta and Oroville 
Reservoirs, are: 

. Ma& wet, 6,000-7,000; abcve and below 
norm& 4,00&5,000; dry, 3,000-3,500, ,, 
exceptious, only when inilows are suffkien~ 

l Late Apti or early May. wet, 7,000-&000; above 
and below normal, 5,000-6,000; dry, 
3$500-4,000; exceptions, only when inflows are 
suflicient 

Mink&x flow fluctuations below Nimbus Dam that 
.candcwatersabno@dreddsandreducesurvivalof 
juveniie arkdrcmcus fjsh as a result of stranding 
and/or isolation f?oF the main channel. 

Prcvicle flows of suitablequality water that more 
closely emulate natural annual and seasonal 
stmamfbw patterns in American River Basin 
wakxsheds. 

. . 

EO90103’*” Acquire water from willing sellers to 
;;/’ augment river flow during the dry years to 

,S’ provide fishery benefits. 

. 

EO9OloQ Ccmplete ongoing collaborative efforts to 
develop flow ramping criteria and 
operationally implement these criteria to 
reduce adverse effects of flow fluctuation 
on lower American River fishery resources, . 

EO90105 Euter into agnzkments with water distiicts 
and wetlandmanagers t0 provide return 
flows of high-quality water from inigated 
agriculture and seasonal wetlands to the 
AmericanRiver Basin. 

EO90106 

E090107 

Enter into agreements with landowners and 
water disllicts tc limit diversions of natural 
flows f?orn creeks to improve streamflows. 

Ihit dive&ion of natural streamflows finm 
Ametican River Basin creeks into irrigation 
canals and ditches by providing other ‘. 
sources of water or through purchase of. 
water rights .&cm .willing sellers. 

‘_ 

. . 

‘.. 
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Table D-3. Continued 

Program Target 
Action 
Code _ Programmatic Actions 

More closely emulate natural seasonal patterns in 
Cache aud Putah Creeks by providing additional 
flows, when available, from existing water supplies. 
Flows iu the Yolo Bypass would be supplemented, 
as needed, by the Cohrsa Basin dram through the 
Knights Landing Ridge Cut Canal, extendingthe 
Tehama-Cohnza Canal, aud the SacramentoRiver 
through the Fremont weir. Supplemental flows may 
beneededinfbllifwatertemperatureandflowinthe 
lower Yolo Bypass are insufEcient for passage from 
Cache Slough to upstream areas in the Sacramento 
River. Supplemental flows may be needed in winter 
andspringtosustaiudo~ migraliug juvenile 
salmon and steeIhead on their joumeythrough the 
Yolo Bypass to the Delta. Supplemental flows 
would be needed along with irrigation water from 
springtofalltosustaiunalive~wetlands,arld 
rip&au habitats in chatmel sloughs of the Yolo 
Bypass. 

Increase gravel recruitment in the qqqr Sacramento 
River between Keswick Dam aud the Red Bluff 
Diversion Dam by lO,OOO-20,000 cubic yards 
annually to provide adequate spawning habitat for 
targeted levels of salmon aud steelhead aud to 
sustain streammeanderproctssesbe10w RedBluff. 
(This is the estimated amount of spawning-sized 
gravel captured amurally by Shasta Dam) 

\ _. . 

Preserve and improve the existing s~meauder 
beh in the Sacramento River between Chico Lmding 
and Colusa by purchase in fee or through easements 
of 8,000-12,000 acres of riparian lands in the 
meander zone. 

. 

ElOOl@” Develop a cooperative program to provide 
_” 

,’ . . 

.;;:;, 
..’ 

El00102 

EO30201 

EO30202 

EO303011 

EO30302 
EO30604 

water for summer flows in Cache Creek to 
maintaiu ripariau vegetation by developing 
new conjunctive supplies, including 
grouudwa~. 

Develop a cooperative program to provide 
water for target flows in Putah Creek from 
additional Lake rierryessa releases or 
reductions in water diversions’ at Solano 
Diversion Dam and in the creek 
dowustreamofthe dam. Water wouldbe 
obtained timwilling sellers, water . . 
mbs, and by develo@ug new supplies, 
incl~ggroundwater. 

Develop a cooperative program to stockpile 
gravel at strategic locations along the 
Sacmmento River below Keswick Dam 
where riverflow will move gravel into the 
river channel to mimic natural gravel 
recmitit into the upper river. Determine 
the adequacy of this action and adjust 
amount and locations as necessary. 

Develop a cooperative program to reactivate 
gravel recruitment to the river by exposing 
existiug somes of river gravel on islands, 
bars, and batiks that have become armored- 
to riverflows. This action should be 
inqkmented on a conservative b&is 
because the availability of such iu-chauuel 
grave4 costs of activatiug the grave4 
in&t impacts, and potential effectiveuess 
have not &en determined. 

Develop a cooperative program to evaluate 
the feasibility of moving riprap from 
banks to the exteut possible, consistent with 
flood control management, and reduce 1: 
effects of other structures, such as bridges, 
to provide a sustainable meander corridor. 

Purchase easements to offset losses~to 
property owners for laud lost to tieauder 
process. 
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TableD-3. Comhmed 

Program Target 
Action 
Code , Programmatic Actions 

,. 
Provide conditious for growth of riparian &et&on 
along channel&d portions of the Sacramento River. 

Maintain existing levels of erosion and gravel : 
pcruitment in stresms of the North Sacramento 
Valley Ecological ManagementZone and, where 
IlecessaTy,‘supplement gravel recmhent throllgl? 
adaptive management andmonitoring. 

Increase existiug levels of erosion and gravel 
recruitment in Clear Creek by 25-50 tons per year. 

.._ 
1 

Increase existing levels or erosion and gravel 
recruitment in Cow Creek by 5-10 tons per year 

Create a more defined stream channel in the lower 8 
miles of Clear Creek to facilitate tish passage. 

Reestablish natural floodplain and stream channel 
meander in the lower 8 miles of Clear Creek 

EO303j)3..“’ 
/’ 

/ 

E03 1602 

EO40201 

FM0202 

., 

EO40203 

‘.. 

EO40301 

E040402 

Develop a cooperative program to evaluate 
the feasibility of removingriprap from 
banks to the extent possible, consistent with 
flood control management, and reduce 
effects of other stmcmres, such as bridges, 
to provide a sustainable meander corridor. 

Setback levees may be constructed on 
leveed reaches of the river to provide a 
wider floodplain and greater development 
of shaded riverine aquatic (SRA) habitat 
Because of the potential indirect impacts on 
land use and uncertainty of cost and 
technical feasibility of setback levees, such 
development m be experimental and 
conservative, and will depend on adaptive 
-vt 
Cooperatively develop appropriate land use 
plans that allow the natural recruitment of 
sediments to streams in theNor& 
Sacramento Valley Ecological Management 
Zone. 

Develop a cooperative program to improve 
gravel quality and quantity in lower Clear 
Creektomaintainhighqualityspawuing 
conditions for fall-mu and late-fall-run 
chinook sahnon by ~evaluatiug the addition 
of 5,000-10,000 cubic yards ammally as. 
needed Evaluate the need to acquire or 
relocate existing mining operations. 
Remove or alter Saellzer Dam so that it no 
loiigtisL~es as a sediment trap. ’ 

Develop a cooperative program to protect 
existing gravel and bedload movement in 
COW Creek to mahuain and increase future 
spawning gravel and sediment input to the 
Sacramento River by 5-10 tons per yearby 
evaluatiug the need or opportuuity to 
acquire or relocate existing gravel mining 
operations. 

Develop a cooperative program to improve - 
lower Clear Creek by maintaining flow 
connection with the Sacramento River and 
by regrading the chaunel and controlling 
vegetative encroachment. . .:. 

Acquire floodplains from willing se&s by 
direct purchase or easement. 
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Table D-3. Con&&d 

Program Target 
AC$OIl 
Code _ Programmatic Actions 

Maintaiu existiug levels of erosion and gravel -: 
recruitment in streams in the Cottonwood Creek’ 
Ecological Zone and provide for increasing the 
transport of these sediments to the Sacramento River 
by an average of 30,000-40,000 tons per year. 

Repair and rehabilitate spawning gravels jn l&20 : 
miles of the lower south Fork Fd mains&n of 
cottonwood creek. 

-w . 

Establish a de&able level of sediment deposition in 
the Cohn Basin. 

,: 
Develop a cooperative program to replenish 
spawning gravel in Big Chico Creek especially in 
stream reaches tbathave been modified for flood 
control so ihat there is no net loss of sedimmts 
tmsported tbrcqh the Sycamore, Linda Chaunel, 
and Big Chico Creek split 

Develop a cooperative program to improve fall-run 
chinook salmon spawning habitat in the lower 8 
mile5 of Mill Creek. 

Improve spawning gravel and gravel availability in 
Butte Creek 

. 

E0502$W 
1.: .’ 

,4 ’ 
:, .9 

Cooperatively develop and implement a 
gravel management program for 
Cottonwood Creek The program would 
protect and maintain important ecological 
processe.s aild functions related to sediment 
supply, gravel recruitment, and gravel 
cleansing and transport This would involve 
working with State aud local agencies and 
gravel operators to protect spawning gravel 
and enhance recruitment of spawning gravel 
totheSa cramento River in the valley 
sections of Cottonwood Creek 

EO50202 

EO50203 

E060401 

EO70209 

EO70202 

E070203 

_. . . 

Cooperate ivith the a-gate resource 
industry to relocate existing gravel 
cpaations on Cottonwood Creek to areas 
outside of the active streamcha&eL 

In the short tenq develop a cooperative 
programtorip~dcleanorreconstruct 
important s&non spawning riffles on the 
South Fork of Cottonwood Creek and on 
lower Cottonwood Creek below the South 
Fork. 

Improve the Colusa Basin sediment 
depo&ion capacity by working with local 
landowners to develop an integrated plan 
comisteut with flood control requiremeuts. 

Assist in the redesign of and reconstruct the 
flood control box culvert structures on Big 
Chico Creek near the Five-Mile Won 
Area to allow tlx natmal do%zstree. 
4lausportof~sedirnens. I 

Develop a cooperative program to @prove 
chinook salmon spawning habitats in lower 
Mill Creek by reactivating acd maintitig 
natural*ediment transport processes. 

Develop a cooperative program to improve 
spawning habitat in Butte Creek by 
rnaintaiYIing natural-sediment transport 
processes. 
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Table D-3. Continued : 

Program Target 
Action 
Code ,, 

..’ 
hbintab existing levels of erosion aud gravel 
recruitment in triiutaries that sustain an adequate 
level of gravel recruitment or restore desirable levels 
by directly manipulating aud augmenting gravel 
supplies where the natural fluvial process has been 
interropted by dams or other features that retain or 
remove the gravel supply. ;). 

Programmatic Actions 
EO802Pl” 

.).I :/ ,:Y 

Evaluate the quality of spawning gravel iu 
areas used by chinook salmon in the Feather 
River. Ifindicated, renovate or supplement 
gravel supplies to enhance substrate quality 
by importing 4,000-8,000 tons of additional 
gravel below the hatchery as conditions 
require. 

Main- improve, or Supplement gravel recruitment 
and natural sediment transport in the lower American 
RiverandAmericanRiverBasinwatersheds to 
maintain natural ecological procesa$s linked to 
stream channel maintenance, erosion and deposition, 
maintenance of spawning areas, and theregeneration 
of riparian vegetation. 

Maiutain the existing stream-meander configuration 
along the American River betweenNimbus Dam and 
the Sacramento River. 

.’ ‘, : 

Restore natural stream meanders in the floodplains 
of American River Basin creeks. 

Maintain and enhance floodph& overflow areas iu 
the lower American River and floodplain of the 
AmericanRiverBasin. 

. 

EO80202 

EO8020;3 

EO90201 

EO90401 

Evaluate the quality of spawning gravel iu 
areas used by chinook salmon in the Yuba 
River. Ifindi- renovate or supplmt 
gravel supplies to enhance substrate quality. 

Evaluate the quality of spawning gravel in 
areas used by chinook salmon in the Bear 
River. If indicated, renovate or supplement , 
gravel supplies to enhance substrate quality. 

Implement a pilot study to assess the 
benefits of mechanical cleaning to improve 
gravel permeability. .. 

Maintain a stream-meander coutiguration 
along the lower American River by working 
with involved parties to develop a 
floodplain management program consistent 
witb flood- control needs. These parties 
include the U.S. Army Corps of Engineer% 
the Califoruia Reclamation Board, the 
Saoramento Area Flood Control Agency, 
the Lower American River Task Force, and 
the American River Water Forum. 

EO90403 Where possible within flood control 
constraiuts, restore natural meander belts 
along the lower creeks through setback of 
levees or removal of bar& protection, or 
other physical structures impeding a natural 

‘.. meander process. 

EO90404 Set back levees in the floodplains of creeks . ,,. 
and canals of the’ American River Basin. 

EO90407 Enter into agreements with williug 
‘_ landowners and irrigation districts to set . . ‘. back levees and allow floodplain processes 

such as stream- meander belts. 
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Table D-3. Co&&d 

Program Target 
Action 
Code ,, 

.” 
Programmatic Actions 

E0904P8” 
;/ .7 2, 

,‘. 
EO90409 

Expand existing floodplain overflow basins 
by obtaining easemen& of titles from 
willing sellers of floodplain lands. 

Restme gravel remitment in Cache andP&h 
Crcekstomeettheneedsofspawningf%&maintain 
natmal stream channel meanti and bar formation 
where consistent with floodprotection and adjoining 
land uses, and match existing rates of downstream 
clisplacemeut 

protect, enhance, ad restme &toral gravel 
recruitment within the active floodplain and nzmant 
.gravel pits. 

-v - 

Maintain mean daily water temperatures at levels 
suitable for maintenance of all life-history stages of 
chinook salmon and steelbead in the Sacramento 
River between Kcswick Dam and Red Bluff 
Diversion Dam in bve-normal tid wet years, and 
between I&wick Dam and Red Bluff Diversion 

’ . . . Dam in other year types. 

. 
hnprove watkr ipaiity conditions id the Fe&ix, 
Yuba, and Bear Rivers to benefit anadromous fish. 

El00201 

El00202 

El05101 

EO30501 

EO885Oi 

EO80502 

. . 

Reduce or eliminate gravel mining from 
active s&am channels. 

Develop a cooperative program to 
supplement gravel recruit&c& below 
Solano Diversion Dam as needed to replace 
natural gravel recruitment intenupted by 
these diversion dams. 

Develop a cooperative program to 
sq@ment gravel in ateas downslream of 
the diversion dams where other structures or 
gravel miuing have interrupted the gravel 
reeruitmellt prcDcess. 

Develop a coop-tive programto fill 
remuant gravel pits within the actiye 
flodplain ofthe creeks, and restore natural 
channel con&urations where there are 
remnaut gravel- mining effects. 

Cooperatively develop and implement a 
balanced river regulation program that 
provides sufficient canyover storage at 
Shasta Dam to ensure that suitably low 
water temperatures are reached to protect 
chinook salmon spawning, incubating eggs, 
and young 5sh, particulaxly i;n consecutive 
dryandcriticaUydryyears. 

Develop a cooperative program TV ideW$; 
and remove physical and water quality 
barriers in the Fez&her River tbat impede 
access for white and green sturgeon to 
spawning habitat, or facilitate passage 
around these barriers. 

Develop a cooperative approach ‘to 
operatiug reservoirs in the Yuba River 
watershed to provide adequate water 
temperatures for anadromcw fish. - 
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Table D-3. Cant&&i 

Program Target 
Action 
Code . , Programmatic Actions 

EO8O$W' 

/' 
,/" 

/' 

EO80504 

EO80505 

EO80506 

;. 

Main& lotier Americaxi River ivater teroperatures EO90501 
in the upper portion of the reach between Nimbus 
Dam and Sunrise Bridge and in the upper portions of 
Coon Creek, Doty Creek, Auburn Ravine, and Secret 
Ravine in the American Basin below 65°F. 
Maintain lower American River water temperatures 
inthe spawningapdrearingreachbetweenA&n 
Bar and Nimbus Dam at or below 60°F beginning as 
early iy October as possible, based on annual 
coldwater pool availability. 

EOgO502 

Develop a cooperative program to maintain 
mean daily water temperatures between 
61°F and 65°F for at least 1 month from 
April 1 to June 30 for American shad 
spawning in the Feathet River, consistent 
with actions to protect chinook sahnon and 
steelhead and when hydrologic conditions 
areadequateto~ adverse effects 6n 
water supply opexati&s. 

Evalute whetherimprovingwater 
temperature control *thshntter 
con&uration and present managemeni Of 
the coldwater pool at NeW Bullards Bar 
Dam on the Yuba River is effective. 
Modify the water release outlets at 
Englebright Dam if these improvements are 
effective. 

Develop a coopexative program e maintain 
lneJmdailypr;rtertempemturesbetw~ 
61°F and 65°F for at least 1 month from 
April 1 to June 30 for American shad 
spawning in the Yuba,,River, consistent with 
actions to protei$chinook salmon and 
steelhead and when hydrologic conditions 
are adequate to minimize adverse effects on 
water supply operations. 

Develop a cooperative appmach to 
pmviding,adequate water temperatures in, 
the Bear River for all We stages of chinook 
sahnonandsteelhead. . . . ,... 
Optimally mauage Folsom Rese&oix’s 
coldwater pool via real-time operation of 
the water release shutters to provide the 
maximum equitable thermal benefits to 
lower American River steelhead and 
chinook salmon throughout the year, within 
the constraints of reservoir coldwater pool 
availability. 

_ I:.. 
, 

,&econf&ure Folsom Dam shutters to 
improve management of Folsom 
Reservoir’s coldwaterpool andmaintain 
better control over the temperaiixe of water 
release downstream. 
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Table D-3. cOntinued 

Action 
Program Target Code ,, 

. . _’ 
Programmatic Actions- 

.’ / 
/.’ 

Preserve or restore the 50- to lOO-year floodplain 
and existing channel-meander characteristics of 
streams in the Cottonwood Creek Ecological Zone, 
particularly in low-gradient areas throughout the 
lower 20 miles where most deposition occurs and 
where stream chaxmel me+nder is most pronounced. 

Develop a cooperative’ program to ident@ 
tipportunities to allow Cottonwood Creek to 
seasonally inundate its floodplqh 

EO50401 

Restore upperwatershed health. .” . BO50402 

Protect, restore, and ma&& theCottonwood Creek 
watershed by eliminating conflict between land use 

’ practices andwatershedhealth. 

\ 
. _ - 

Preserve and expand the stream-meander belts in the 
Feather, Yuba, and Bear Rivers by adding a 
cumulative total of 1,000 acres of riparian lar& in 
the meander zones. 

, 

EO50301 

EO504t.93 

EO50444 

_. ..I 

E050405 

~080301 

Install a tempezatm control device at the 
urban water intakes at Folsom Dam. Doing 
SO would facilitate diverting water at 
elevations above 3 17 mean sea level, which 
would preserve the reservoir% coldwater 
pool for release to the lower American 
RiVeL 

In the short terp develop a cooperative 
programtomechanicallycreateamore 
defined stream channel in lower 
Cottonwood Creek to facilitate fish passage 
by rnhkking water infiltration through the 
Hreambd and main-g flow 
connectivity with the Smto River 
untilnaturalmeanderreturns. 

-. . 
Mnmuze adverse effkcts of permanent 
strum such as bridges on floodpl@n 
processes. i 

Reduce excessive fire fuel loads in upper 
watersheds. 

Improve fore&y managenxnt practices, 
including timber lxxvest, road building and 
maintenance, and livestock grazing 
l3lactices. 

Cooperatively work with landowners and 
fedeha land management agencies to 
facilitate watershed protection and 
restoration and reduce siltation to improve 
&o&g, sya~~g,~a&-rea&ghabitatAx ‘-- - -- - 
sabno~.. 

Develop a cooperative program to 
implement improved fencing, grazing, and 
other land- management practices on private 
and national forest lands, and encourage . 
local counties to adopt stronger grading and 
r&d-building ordinances to contiol erosion. 

Aquire riparian and meander-zone lands by 
purchasing them directly or acquiring 
easements from willing sellers, or provide . 
incentives for voluntary efforts to preserve 
and mauage tiparian areas on private land. 
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~ogram Target 

Table D-3. Conhued 

ACliCbn 
Code Programmatic Actions 

.* Build local support for maintaining active EO80392’ 
. ’ ..” / ./ 

meander zonk-by establishing a r&ha&m 
whereby pmperty owners would be 
reimbursed for land lost to natural meander 
processes. 

I 
;A., 

Restore and improve opportunities for rivers to 
inundate their floodplain on a seasonal basis. 

Mziintain the existing stream-meander con@uration: 
along the American River betwpzn Nimbus Dam and 
the Sacramento River. 

‘” l 

Enhance SRA habitat iu American River Basin 
creeks and drainage canals and ditches and along the 
lower American River. 

: Protect and manage 2,000 acres of existing seasonal 
. wetland habitat cor&@nt with the, goals of the .,. 

Central Valley Habitat Jomt Venture and the North 
American Waterfowl Management Plan. 

Develop and implement a cooperative program to 
enhance 26,435 acres of existiqpublic and private 
seasonal wetland habitat consistent with the goals of 
the Central Valley Habitat Joint Venture and the 
North American Waterfowl Management Plan 

Assist in protecting 10,000 acres of existing seasonal 
wetland habitat through fee acquisition or perpetual 
easements consistent with the goals of the Central 
Valley Habitat Joint Venture and the North 
American Waterfowl Management~Plan. 

. 

EO80303 

EO80401 

EO80402 

EO90402 

EO91604 

EO91605 

EO61501 

EO61502 

BO71501 

: 

Develop a cooperative program to improve 
opporhmities for natural meander by 
removiug riprap and relocating other 
strutares that impair streammeander. 

AS needed, restore stream channel and 
ovdow basin con&urations within the 
floodplain. 

lbfbimk effects of permanent structures, 
such ss bridges and diversion dams, on 
floodplain processes. 

Where possible, maintain mainstem and 
side- channel habitats typical of a natural 
river that provide salmon and steelhead 
spawning and rearing habitat. 

Terminate or modify current programs that 
remove woody debris from the river and 
creek chanuels. 

Restore side channels along the lower 
American River to provide additional 
ripariau corridors for increasing Gsh and 
wildlife habitat, 

Develop and implement a cooperative 

Restore and manage seasonal wetland 
habitat throughout the ecological zone. 

Develop and implement a cooperative 
program to improve management of 10,000 _ i :_ 
acres of existing, degraded seasonal wetland 
habitat. 
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Table D-3. COI&I& 

Program Target 
Action 
Code , Programmatic Actions 

Develop and implement a cooperative program to 
mbance 26,150 acres of existing public and ptivate 
seasonal wetland habitat co&stent witb the goals of 
the Central Valley Habitat Joint Venture and the 
North American W-owl Managcmcnt Plau. 

Ass%tinprotectiIlg500acres0fcxistings+&lal 
wetland habitat through fe acquisition or &rpetual 
easements consistent witb the goals of the Central 
Valley Habitat Joint Venture and tbe North 
American waterfowl MaIqenmt Plau 

Develop and imply a cooperative program to 
enhance 3,090 acres of existing public and private 
seasonal wetland habitat cons-t with the goals of 
the Central Vtiey Habitat Joint Venture and the 
North Anerkau WaterfowlManagement Plan. 

. Maintain and ekunce’floodplain ox&low areas in 
the lower American River and floodplain of the 
American River Basin. 

-v - 

Protect and enhance 5,150 acres of seasonal wetland 
habitat acreage in the American River Basin : 
consistent with the objectives of tbe Central Valley 
Habitat Joint Venture and the North American 
Waterfowl %nag&ment Plan. 

: 
. -Provide conditioi’ for growth ofriparian vegetati?! 

along channel&d portions of the Sacramento River. 

hmease the ecological vahe of low-ts-moderate- 
quality SRA habikt by changing land use and land 
managemellt practices. 

, 

EO71592”’ 
A’ 

,’ . . . 

EO81501 

EO81502 

EO90405 

EO90406 

EO91501 

EO91502 

EO31601 . 

EO31603 

E03 1604 
. 

Restore and manage seasonal wetland 
habitat throughout the ecological .zone. 

Develop and implement a cooperative 
program to improve management of 500 
acres of existing, degraded seasonal wetland 
habitat in tbe Sutter Bypass Ecological Unit. 

Restoreandmanageseasonalwetland 
habitat throughoti the Sutter Bypass 
Ecological Management unit. 

Protect existing overflow areas from future 
~~IiOion. 

I 
Develop floodway detention basins in the 
floodplains of the American Basin to 
temporarily store floodwaters. ’ 

Pxotect 2,000 acres of existing wetland 
habitat through fee acquisition and 
perpetual conservation easements. 

ll3hame 3,150 acres of existing wetlands. 

Ikelop a cooperative program w plant 
ve&i&3tioxi oti uiwejyiaie& riprapped baks 
consistent with flood control requirements. 
rmp1ementati0l.l will occur in phases, results 
will be monitored, and resto+ion approach 
will be adjusted as necessary under adaptive 
InanagemeIlL 

Purchase prope& or easemats and &w 
babitat to improve naturally. Properties to 
be considered should be developed through 
a process of prio&izing based on quality : 
and importance of habita technical 
‘fkasibility and cost of purchase and 
improvement, and consent of landowners. 

Provide incentives and tecbnical~support for 
private landowners to protect and ‘improve 
existing SIPA habitat. 
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Tzible D-3. Con&u&d 

Program Target 
Action. 
Code Programmatic Actions 

Maidah existing streamside.ripa&n vegetation. 

, 
):’ 

u 

Reduce the aiea of invasive non-native woody 
species, such as giant reed and salt cedar, that 
compete with native riparian vegetation. 

‘r l 

Reestablish natural floodplain and stream channel 
meander in the lower 8 miles of Clear ,$reek 

Develop a cooperative program to establish riparian 
habitat zones along streams in the North Sacramento 
Valley Ecological Zone through conservation 
easements, fee acquisition, or voluntary landowner 
meimres. 
. . . _ :. : . . 

EO3161)5 *.’ 
;>’ _. 

I’ :i’ 

EO35301 

EO33302 

EO40401. 

EO41601 

EO41602 

EO41603 

Through purchase, conservation easement, 
and voluntary participation of landowners, 
protect SRA habitat &om development. 
where high-@ori~propelties are already 
in government ownership or available for 
purchase or easement, prexrvation efforts 
shouldbe undertaken as exper&nts to 
develop technical details, cost effectiveness, 
and ovezall approach and consensus for the 
program Full implementation of this 
progizt~ would depend on results of 
experimegs and subject to adaptive 
management 

Implemeut a program along the length of 
the Sacramento River to remove and 
Suppress the spread of invasive nqn-native 
plants that compete with native riparian 
vegetation. 

. Implement qprogram to eliminate mvasive 
woody plants that could interf&e with the 
restoration of native riparian vegetation. 

Acquire floodplains timwilling sellers by 
directpurchase or easement 

Develop a cooperative program to establish, 
restore, and maintain riparian habitat on 
Clear Creek through cOnsexvation 
easements, fee acquisitio% or voluntary 
landowner cooperation. 

Euco~ the.devclopmcnt ?fJcng$epz ~ -. 
measures in the’comprehensive watershed 
mauagement plan to fin&r improve water 
temperatures.. Develop a cooperative 
approach with counties and local agencies 
to implement land use management that I 
protects ripark& vegetation along the :’ 
streams and develop programs to restore 
lost rip&an vegetation. 

. 

Cooperatively negotiate long-term : .., 
agreements with local landowners to ’ 
maintain and restore riparian commuities 
along the lower reaches of Cow, Bear, and 
BattleCreeks. 

‘. . : 
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Table D-3. Continued 

Pmgram Target 
Action 
Code , Programmatic Actions 

Develop a cooperative program to establish a 
contiUuous 13Omile ripariau habitat zone along 
upper axtd lower Cottonwood’Creek and its 
tributaries through conservation easements, fee 
acquisitiion, QrvohmtiuylandowYlermeasures. 

_.,’ ,’ 
/’ 

Protect and maintain riparian ve&tiidn along stony 
Creek Elder Creek, and the Colusa Basin Ecological 
Unit channels aud sloughs where possible. This will 
provide cover and other essential habitat 
req&wmnts for native resident fish species and 
wildlife. 

Eradicate amndo (false bamboo) aud taumisk (salt 
cedar) in watersheds where they have only small 
population, then concentrate on eradicatiug satellite 
populations extenc&g beyond major i&stations, ._ . _ ..,. .: . and Wily; reduci -and eventually SuiiGte the most 
extens+populatious. 

Develop a cooperative program to restore and 
maintain ripariau habitat aloug the lower 10 miles of 
Millcreek. 

. 

Develop a cooperative program to restore aud 
maintain ripatian habitat along Big Chico Creek 

, 

E05169~*z’L Develop a cooperative program to establish, 
: ‘,/ 

: ‘1,. 
;/ 

_’ 

EO51602 

EO51603 

EO61601 

EO65301 

.., - 

E071601 

EO71603 

. 

EO71604 
. . ” _ 

restore, aud maintain r&u&m habitat on 
cottonwood creekthrough conservation 
easements, fee acquisition, or volmtary 
landowner coopelation. 

EncourageSthe development of long-term 
measu~ts iu the comprehensive watershed 
management plan to further improve water 
temperatures. Develop a cooperative 
approach with counties and local agencies 
to imphent land use managemeut to 
protect ripakin vegetation along the streams 
ad developing progmms to restore lost 
ripar@n vegetation 

Coo*tively negotiate loug-t&u 
agreeme& with local landowners to 
maintain and restore ripariau cormnunities 
along the lower reaches of Cottonwood 
- 2. 

Develop a cooperative proguuu to restore 
riparian vegetation where possible. 

Develop a cooperative pilot study to control 
arundoaudtamari&instreamswithinthe 
Colusa Basin Ecological Zone. 

_. .._ ,_ _. . ._ _ .._ I _ - . 

Develop a cooperative prop to restore 
aud ma.&& riparian habitat along Mill 
Creek through acquisition of conservation 
easement or by voluntary Imdomxx 
partic@ation 

. 

Cooperate with local lsndowms to . 
encourage revegetation of denuded stream ’ 
reaches and to establish restore, and 
mdgtaiu riparian habitat on Big Chico 
creek 

Cooperate with local landowners to 
encourage revegetation of denuded stream 
reaches and to establish, restore, and 
maiutain rip&au habitat on Butte Creek. 
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Table D-3, Cont@ed . . 

Program Target 
Action 
Code . Programmatic Actions 

Provide conditions for growth of rip&an vegetation 
a&g sections of rivers in the Feather Rivex%tter 
Basin Ecological Zone. 

Resme and expand the stream-meaud~b#s’in the 
Featha, Yuba, and Bear Rivers by adding a 
cumulative total of 1,000 acres of riparian lands in 
themeanderzones. - 

Establish and/or maintain a sustainable continuous 
corridor of riparian habitat along the lower American 
RiverandAmericanRiverBasincreel&. . 

EO91601 

-,. - EO91602 

Enhance SRA habitat in American River Basin 
: creeks and drainage canals and ditches and along the 

lowcr Anlerican River. 

. lb&e populations of mvasive non-native plants 
that compete with the estabhshrnem andsuccessiou 
of native riparian vegetation along the American 
River. This will help to reestablish native riparian 
vegetation in floodplains, increase SRA cover, aud 
increase habitat values for riparian-associated 
wildlife. 

Restore riparian vegetation along Cache Creek, 
Putah Creek, and Yolo Bypass and Solano 
Ecological Unit channels and sloughs where possible 
to provide cover and other essential habitat 
requirements for sahnon, steelhead, native resident 
fish species, aud other wildlife. 

I 

EO8165u **” Purchase streambank conservation 

,/ 

,‘, 

easements f?om willing sellers or establish 
voluntary incentive programs to improve 
salmonid habitat and instream cover along 
the Yuba River. 

EO81602 

EO81603 

EO91603 

E091606 

EO95301 

Purchasestreambankconservation 
easements from willing sellers or establish 
voluntary incentive programs to improve 
sahnonid habitat and instream cover along 
the Feather River. 

Purchase streambank conservation 
easements from willing sellers or establish 
,voluntary incentive programs to improve 
salmonid habitat and it&ream cover along 
the BearRiver. 

Protect riparian habitat along watercourses 
of the American River Basin 

Plant rip& vegetation along watercourses 
of the American Basin. 

Reduce laud use practices such as livestock 
grazing and watering along stream chauuels 
of the’ American River Basin that cause 
degradation of riparian habitat 

Improve levee-management practices to 
protect and enhance riparian and SRA 
habitat, ,’ 

Reduce populations of &as&e non-native 

and succession of native riparian vegetation 
along the American River. This will help to 
reestablish native riparian vegetation in 
floodplains, increase SRA cover, and 
increase habitat values for riparian- ., 
associated wildWe. 

El01601 Develop a cooperative program to restore 
‘. riparian vegetation where possible aud fEl 

gaps in forest conlimIiry. ;. - ;‘+ -: 
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Table D-3. Cont&ed 

Program Target 
Actlon 
Code , Programmatic Actions 

.: , 
:2 

Reduce populations of invasive non-native plant 
species that compete with the establishment and 
succession of native riparian vegetation along Cache 
CreekandF’utahCreek Reducingpopulationsof : 
these species would assist in the natural 
reestablishment of native riparian vegetation in 
flocdplains, increase SU cover fo; @h, and 
increase habitat values for riparian-associated 
wildWe. 

Resto~pemmialgmsslan&~~eAmerim~v~ 
Basin Ecological Management Unit associated with 
existing or proposed wetlands, 

. _ Cocperatively silica,, ni QP 111285 acres ofagricubural 
lands. 

. 

Elol6~2.‘* 
,:I ,..y i’ 

El01603 

El01604 

El05301 

EO91801 

E061.901 

EO61902 

_ 

EO61903 

Develop a cooperative program to protect 
existing riparian corridors along creeks, 
streams, sloughs, and channels connecting 
to the Delta. 

Develop a cooperative program to plant 
riparian vegetation and provide for early 
development until it becomes naturally self- . _ 
-lT-. 

Develop a cooperative control program for 
non-native riparian plants where uecessary 
to ensure development of healthy natural 
riparian corridors. 

Develop a cooperative program to monitor 
the distribution and abundance of non- 
native plants and develop cooperative 
control prom as needed. 

I 

Develop a cooperative program to restore 
perennial grasshmds by acqujring 
conservation easerixnts or purchasing laud 
&rn willing sellers. 

lngeas~ @e qa of rice fields and other . -I, 
croplands flooded in winter and spring to 
provide high-qua@ foraging habitat for 
wiutering and migrating waterfowl and 
shorebirds arrd associated wildlife. 

Convert agricultural Iauds in the Colusa 
@isin Bcological zone I?om crop types of 
low forage value for wintering waterfowl 
and other wildlife to crop types of greater 
forage value. 

Defer hll tillage on rice fields in the ColAa 
Basin Bcological Zone to increase the 
forage for wintering water&owl and 
associated wildlife. . 
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Table D-3. Conthukd 

Program Target 
ACtIOn 
Code Programmatic Actions 

Cooperatively manage 108,832 acres of agricultural 
l3nds. 

,’ 
_, .’ 

Cooperatively manage, 57,578 acres of agricuItural 
lands in a tier consistent with the objectives of ! 
the Central Valley Habitat Joint Venture and the 
North American Waterfowl Management Plan. 

@81901 

‘v l 

Restore and maintain migration corridors. EO91901 

Enhance 20,948 acres of private agricultural laud to 
better support nesting and wintering waterfowl in a 
manner Consistent kith the objectives of the Central 
Valley Habitat Joint Venture and the North 
American Watioyl Management Plan. 

., ,. ~2educe entr ’ dunnen! ofjuvenile s3hno~ steelhea~ -. 
sthgeon, and split&l ix&water diversions to levels 
that will not impair stock rebuilding or species 
restoratioa 

EO71991’ 
.;.’ .,;i’ ..:P 

EO71902 

EO71903 

EO!h902 

EC34Z?! 

EO34702 

Increase the area of rice fields and other 
croplands flooded in winter and spring to 
provide high-quality foraging habitat for 
wintering and migrating *owl and 
shorebirds and associated wildlife. 

Convert agricultural lauds in the Butte 
Basin Ecological Zone finm crop types of 
low forage’value for wintering waterfowl 
and other wildlife to crop types of greater 
forage value. 

Defer fall tillage on rice fields in the Butte 
Basin Ecological Zone to increase the 
forage for wintering waterfowl and 
assoyiated wildlife. 

Increase the area of rice fields and other 
croplands flooded in winter and spring to 
provide high-quality foraging habitat for . 
wintering and &rating waterfowl and 
shorebirds Ad associated wildlife. 

Purchase land or conservation easements 
from willini seUers on whi?h to restore 
wildlife habitat to connect existing 
grassland or agricultoral wildlife habitat. 

Develop cooperative programs with f& 
to cond@ wildlife-fkiendly practices. 

Develop 3 coope#ive.~rogmm?CBXeen all 
diversions greater than 250 cfi and me- 
tbird to two-thirds of all mialler unscreened 
diversions. This programmatic level of 
action should be sufficient to provide the 
d3t3 necessary to modify this target through 
+ptive management. . 

Develop 3 cooperative program to upgrade 
screening at diversions where cunent 
screening is ineffective. Where existing, ,L. 
screening has proven less thau effective and 
entmimnent problems continue, immediate 
action should be taken to upgra!e screens. 
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Table D-3. Continued 

ProgramTarget 
Action 
Code ., 

E03475!?-‘.- Develop a cooperative program to reduce 

~ -- 

Programmatic Actions 

diversions when juvenile sahnon are present 
in large or significant numbers. Even with 
screens, some diversions may pose a threat 
to young salmon and steelhead, and it may 
be necessary to modify diversion 
operations. Such determinations will be 
made afkrnecessarymonitoring and 
evaluation, cm a case-by-case basis, with 
agency and stakeholder involvement. 
Consideration will be given to appropriate 
alternatives. 

,’ I 
1’ 

Reduce or eliminate conflicts between the diversion 
ofwaterandchinooksalmonandsteelhead 
populations at all diversion sites on Clear Creek 

Improve the survival of chinook salmon and 
steelhead in Butte Creek by cooperating in the 
instaUation ofpositivebarxier fish screens. 

‘. ..‘, - ~ . , _ . 

. 

.:,,,. 
,’ _,a 

j,’ 
,.’ 

EO34704 

EO44702 

E074701 

E074702 

E074703 

E074704 

Promote and support relocating water 
diversions and developing alternate methods 
of supplying water from the Sacramento 
Riverthatprotectfrshbutalsom%mize 
conflict with the maintenance of dynamic 
fhlvidriverpmcesses. 

Impmve the survival of adult sahnon and 
steelhead in Battle Creek by installing a 
rack at the head of Gover Diversion Canal 
to prevent simying 

Improve the survival of juvenile chinook 
salmon and steelhead in Butte Creek by 
supporting the installation of screened 
portable pumps as an alternative to the 
Little Dry Creek diversion. 

Increase the survival of juvenile chinook 
s&non and steelhead in Butte Creek by 
helping local interests hi.st&l positive: 
barrier Ssh screens at the Durham-Mutual 
DiversionDam. ’ 

hmase the survival of juvenile chinook 
salmon and steelhead in Butte Creek by 
helping local interests install positive- 
barrier fish screens at Admx Dam. 

~~~ethe~~ofjuve~esalmonand 
steelhcad in Butte Creek by be@ug local i 
interests itWall positive-barrier fish screeus 
at Gonill Dam. 
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Table D-3. Continued 

Action 
Program Target Code Programmatic Actions 

hprove the survival of juvenile anadromous fish in 
the Yuba River by &tall&, upgrading, or replaciug 
fishscreens. 

I 

/’ 

Reduce losses of juvenile sahnon and steelhead in 
the lower American River and American River Basin 
creeks resulting fromentraium& at water intake 
Structures. 

‘V - 

Screen all diversions in the Yolo Bypass chaunels 
and sloughs. 

. I.. de’&& p*$--~o; a.&i id ji+-& 

anadromous fish at the Red BlufFDiversion Dam by 
pemanently raising the gates during the 
nonirrigation season and improving passage facilities 
during the inigation season 

Reduce blockage to fish migrations at the Andcrson- 
Cottonwood Irrigation District (ACID) darn. 

Reduce or eliminate conflicts between the diversion . 
of water and chinook sahnon and steelhead 
populations at all diversion sites iu Battle Creek 

,.> 
, >‘. 

EO84703 

EO84704 

Develop a cooperative program to improve 
efficiency of screening devices in the Yuba 
River at the Ballwood-Cordua water 
diversion; construct screens at the Brown’s 
Valley water diversion and other 
unsmened diversions. 

Develop a cooperative program to evaluate 
and screen diversions iu the Bear River to 
protect all life stag& of auadromous fish. 

Develop a cooperative program to evaluate 
and sc~cen diversions in the Feather River 
to protect all life stages of anadromous fish. 

EO94701 Upgrade the fish screens at the Fairbairn 
Water Treatment Plant to comply with DFG 
and National Marine Fisheries Service fish- 
screening criteria. 

EO94702 Screen diversion from the Natomas Cross 
Channel, Nqiomas East Main D&age 
Canal, Dry Creek, Coon Creek, and Auburn 
Ravine that operate during times when 
salmon and steelhead juveniles are present. 

None. None. 

El04701 Develop a cooperative program to construct 
a weir or screen at the lower end of the 
Knights Landing Ridge Cut Canal to keep 
adult sahnon and stcelhead from migratiug 
into the Colusa Drain. 

., 
EO34801,_ ‘Upg&xle’fish passage’ftiilities 5t tlie: Red - 

- ,Bluff Diversion Dam. 

E034802 

Eo44702 

‘. 

Evaluate the need to upgrade fish passage 
facilities at the ACID dam. 

Improve the survival of adult sahnon and 
steelhead in Battle Creek by installing a 
rack at the head of Gover Diversion Canal -‘. ” 
to prevent straying. 
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Table D-3. Contiimed 

Program Target . 
Aciioi 
Code , Programmatic Actions 

I 
Work with landowners and diverters in Cow Creek 
to reduce the adverse effects of 13 seasonal 
diversion dams in South Cow Creek 10 diversion 
dams iu Old Cow Creek, two diversion dams in 
North COW Creek, and one diversion dam in Clover 
Creekthatareba&rstomigratingchinooks$mon 
and steelhead. Doing so will allow access ti 100% 
of the habitat below any natural bedrock falls., 

WorkwithlandownersanddivertersinBearCreek 
to reduce the adverse effkcts of dewatering the 
stream chauuel at seasonal diversion dams, which 
prevents passage by migrating chinook sabnon. 

work with landowners, diverters, and other State or 
fkderal agencies managing Battle Creek to improve 
hshpassage. ’ 

Work with landowners and diverters on Clear Creek 
to improve fish passage between itsmouth and 
WhiskeytownDam 

Reduce or elimmate conflicts in Battle Creek that 
require exclusion of anadromous fish from the upper 
section to protect the Coleman National Fish 
Hatchery water supply. 

; 
.; Improve chinook salmon and steelhead stuvjval in 

.’ Antelope Creek by developing a cooperative 
I. program to reduce the use of seasonal diversion 

damsby5O%duringthelate.sprin~&ly&l$’and 
winter. 

Develop a cooperative program to improve the 
upstream passage of aduh chinook salmon and 
steelhead in Big Chico Creek by providiug access to 
100% of habitat located below natmul barriers. 

I 

Develop a cooperative approach to ensure 
unimpeded upstreampassage of adult spring-run 
chinook salmon and steelhead in Mill Creek 

EO4489Y Improve passage conditi01~ in COW Creek 
,,/ 

/..” 
byacq&ingw&ertightsfiomwil.hng 
sellers, removing diversions, or providing 
altemative sources of water during 
important periods. 

EO44802 

EO44803 

EO44804 

EO44805 

EO74801 

EO74802 

E!7486)3 

EO74804 

.-_ ._ ‘_ 

Improve passage and habitat conditions in 
Bear Creek by acquiring water rights from 
willing sellers, evaluating the removal of 
diversion dams, or providing alternative 
sourcesof water during important periods. 

Develop a cooperative program to up&e 
or *lace existing fish ladders or evaluate 
the removal of diversiou dams and 0th~~ 
impedimentstopassage. : 

Develop a cooperative program to improve 
fish passage on Clear Creek by upgrading or 
replacing the Gsh ladder at McCormick 
Dam 

Develop au alternative or disease-f& water 
supply for the hatchery to allow naturally 
spawning salmon and steelhead access to 
the fidl41mile reach of Battle Creek above 
the Coleman National Fish Hatchery weir. 

Develop a cooperative program to evaluate . 
the reduced use of seasonal diversion dams 
that may be barriers to migrating chinook 
an m$tieew&stitiltipe .(.a& by’ __, ._ 

acquiring water rights or providing alternate 
sources of water. 

Repair or reconstruct the &h ladders in Big 
Chico Creek to improve oppotities for 
the upstream passage of adult spring-run 
chinook salmon and steelhead trout. 

Repair the Iindo Channel weir tid fishway 
at the Linda Channel box culvert at the Five 
Mile Diversion to improve upstream fish 
P=age. 

Cooperatively develop and implement an 
interim fish-passage corrective program at 
Clough Dam on Miu Creek until a .. 
+rmanent solution is cooperatively 
developed with the landowners. 
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TableD-3. Cor&ued * 

Program Target 
Actlon 
Code ’ , Programmatic Actions 

Develop a cooperative program to improve the 
upstreampassage of adult spring-run chinook 
salmon and steelhead in B&e Creek to allow access 
to 100% of the habitat below the Centerville Head 
Dam 

Increase cultit and juvenile anadromous fish passage 
in the Yuba River by providiug access to 100% of 
the available habitat below Buglebright Dam t 

Improve survival of chinook sahnon and steelhead iu 
the Bear River by providing access to 100% of the 
habitat available below the South Sutter Irrigation 
Dmct diversion dam 

: Prevent adult sahnon and steelhead strandiug during 
their upstream mig@ons. 

: . . ,. ,. .: . . .-. . 
.’ ; _’ ‘,’ .’ _. ‘, 

Reduce the adverse effects of predatory fish by 
identifying and elimi&iug h umanmade instream 
structures or operational conditions that allow 
umlatural rates of predatioxL 

Reduce illegal harvesrof fish species to a minimum 
to maintain or increase populations by increasing 
enforcement efforts by 50% to 100%. 

EO74895 

..r’-” ,” .’ 

EO74806 

EO8480 1 
: 

EO84802 

EO84803 

El04701 

EO35601 

EO35801 
: . 

Improve the survival and passage of 
chinook salmon and steelhead in Butte 
Creeli by cooperatively developing and 
eval~tingopdonalcriteIiaan~potential 
modifications to the Butte Slough outfall. 

Iucrease the survival of chinook salmon in 
Butte Creek by cooperatively helping local 
interests eiiminate strauding at thy drabage 
outfalls in the lower reach 

Develop a cooperative program to improve 
survival of anadromous fish in the Yuba 
River by removing dams or constmctiug 
fish ladders, providing passage flows, 
keeping channels open, elimi@ing predator, 
habitat at instream stmctures, and 
constructing improved fish bypasses at 
diversions. 

Facilitate passage of spawniug adult 
sahnonicls ih the Yuba River by maintaining 
ipptopriate flows through the,@& ladders 
or modifying the f& ladders at diversion 
dams. 

Improve sur+al and passage of chinook 
sahmn and steelhead in the Bear River by 
negotiating with landowners to remove or 
modi@ culvert crossings on the Bear River. 

Develop a cooperative program to comtruot 
a weir or screen at the lower end of the’ 
Knights Lauding Ridge Cut Caual tokeep addt salmon add itibd,mm.K@tig. 

upstreaminto the Colusa Basin drain. 

Selectively evaluate areas and make 
physical changes to suuctmes in the 
Sacramento River, such as bridge 
qbutments, diversion dams, and water .’ 
intakes, that currently may attract predators 
and provide them with additional 
advautages in preying on juvenile salmon 
and steelhead. Pilot studies and evaluations :.. 
are needed to determine the types of 
&uges required and the potential degree of 
implementation. 

Increase enforcement efforts. . . 
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Table D-3. Continued 

Program Target 
Action 
Code Programmatic Actions 

Manage the legal harvest of chinook sahm& 
steelhead, and sturgeon by shit&g harvest from 
natural stocks to hat&q-reared stocks where 
possible, or by reducing harvest of wild stocks uutil 
the naturally produced populations recover. 

, I 
-.> 

Develop h&vest management &ateg.ies that allow 
wild, naturally produced fish spawning populations 
to attain levels that fully use existing and restored 
babitac and focus harvest on hatchery-produced fish. 

Develop harvest management stmtegies for Central 
Valley &nook sahnon and steelhead populations 
that allow populations of naturally spawning Gsh to 
attain levels &at lily use existing and restored 
habitat. 

EO358$ A 
,.;,‘*.’ ./ I. .-’ 

Eo35803 

EO45801 
EO75801 
E085801 

EO45802 
EO75802 
BO85802 

E045803 
EO75802 
EG85802 

I2095801 

E095802 
. - 

_ ’ 

Develop a cooperative program to mark all 
hatchq4mcm and steenmd, altowing 
selective harvest of hatchery fish wbiIe 
limitiugharvestofwildf&h. Thisaction 
should be implemented on a short-term and 
experiruental basis to ensure thatitmeetsits 
objective and is cost effective. 

Encoulagi regulatory agencies to change 
fishing regulations (i.e., by restricting 
seasons, limits, and gear and reducing 
harvest of wild fish) to further reduce legal 
harvest and any ancillary effects of fishing 
gear or teehniqyes. Restrictions should be 
severe in the short term Lmg-term 
restrktions would depend on response of 
populations and effiveness of restxictions 
and the degree of e&ctiveucss of the 
aCtiOIL 

. 

Control illed harvest by providing 
increased enforcement efforts. 

Develop barvest managemeut plans with 
cornmercd and recreational fishery 
organizations, resource minagement 
agencies, and other stakeholders to meet the 
target 
Reduce the harvest of wild, naturally 
pl-ocluced steelhead popdations where 
necessary by marking hatcheryma& &II -. .‘.- - .- 
and iustituting a selective fishery~ 

Control ilIe@ barvest of chinook salmon 
and steelhead by increasing enforcement 
efforts. 

Develop harvest managexm~~ plans fo’ur 
chinook salmon and steelhead with 
COrlJmercial alldrecreationai’ffshery 
organizations, resource management 
agencies, and other stakeholders to meet 
target escapement and production goals for 
lower American River and American River 
Basin creeks. 

.._ . 
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Table D-3. Contiitued 

Program Target 
Action 
Code * Programmatic Actions 

Limit hatchery stocking to populations that cannot be 
sustamedtbroughnatumlproduction. 

Employ methods to limit straying and loss of genetic 
integrity of wild and hatchery supported stocks. 

Minimize finther threats that hatchery fish will 
contaminate wild stocks of salmon and steelhead. 

. _ . . . 
‘, 

EO359@’ ” 
,’ # 

.’ /‘” 

EO35902 

EO35903 

EO35904 

EO35905 

Limit hatchery stocking if populations of sahnon or EO45901 
steelhead can be sustained by natural production. EOi5901 

EO85901 
‘ .: EO95901 

1 1 

Augment winter-run, spring-mu, and late- 
fall-run chinook sahnon and steelhead with 
hatchery-produced smelts during the short- 
term rebuilding phase of restoration efforts, 
and only when altemative measmes are 
deemed insufficient to provide recovery of 
the populations. Stocking of hatchery- 
rearedflshwillbelmdeltakenas 
cxpehents and yill be adjusted or 
terminated as necessary depending on 
results. 

Rear sahnon and steelhead in hatcheries en 
natal sttcams t0 limit straying. Ifhatchery 
augmentation of Sacrannxto River 
populations of salmon and steclhead is 
necessary, then hatcheries should be built 
on the Sa cramento River for that purpose. . 

Limit stocking of salmon and steelhead fry 
and smelts to natal watersheds to minimize 
straying that may compromise the genetic 
integrity of naturally producing populations. 

Where hatchery production is underway and 
continues, methods should be adopted and 
improved to select an appropriate cross- 
section of the adult population for spawning 
at the hatchery. 

Select spawning adults of appropriate 
genetic makeup to minimize genetic 
contamination of existing naturally 
.produced and hatchery stocks of salmon and ._ 
steelhead. Given the present *Why Of : 
determining genetic makeup of spawning 
adults selected for hatcheries, this action 
&ll necessarily be experimentat. Hatchery- 
reared adults may be preferentialxy select& 
or not selected if they are adequately :. 
marked or tagged, or have other identifiable 
features. Other methods may be developed 
to genetically categorize naturally produced 
or hatchery fish. ;: “‘i” ” 

Augment populations of fall-run chinook 
salmon and steelhead only when alternative 
measures are deemed insufficient to provide 
recovery of the populations. ._’ . . 
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~ Table D-3. Continued 

Program Target 

Minimize further threats that hatchery-reared fish 

Action 
Code Programmatic Actions ’ 

EO45902‘ Adopt n&hods for select& adult spawners 
will contaminate wild stocks of chinook salmon and EO75902 
steelhead ..E685902 

,v Ii095902 

for the hatchery f%om an &riate cross- 
section of the adult population available to 
the hatchery. 

EO95903 

_ Reduce losses of fish and wildlife resulting fmm EO35702 
pesticides, hydmcarbons, heavy metals, and other 
pctllutants in the Sacramento River. 

: EO35703 

EO35704 
-r - 

Reduce the application on agricultural lands of EO957Ol 
herbicides, pesticides, fumigants, and other agents 
toxic to fsh and w&life that have the greatest risk to 

:’ fish and wildlife populations. 

\ EO95702 
. - ‘. . .._. 

Restore and maintain water quality in the Cache. 
Creekwatershed. 

El05701 

Rest~re~dmaintainwater&lityinthepUtah 
Creekwatershed+‘ 

El05702 Develop and implement a Streamkeelxx 
program on Putah Creek 

_ . 
Water Quality Program .,.. 

Reduce sediment loads that cause low intersubstrate QO90101 Possible management actions include gravel 
dissOlVed Oxygen COncentrations that affect sahnon : enhancement progmms, channel restoration 
spawning and rearing habitat and establish full programs, development of river-corridor 
sahmn spawuing andrearing activity. assessments and management s@ategies, and . . 

. . regulation of pigh-water temperature 

Develop a collaliorative program to coded: 
wire tag a representative proportion of all 
Nimbus Hatchery GILrun chinook sahnon 

Develop a cooperative program to remedy 
hmymetal pollution from Iron Mountaiu 
Mine to meet basin plan standards and 
implement reliable and proven remedies that 
ensure continued treatment and control of 
heavy-metal waste before water is 
discharged to the Sacramento River. 

Develop a cooperative program to eliminate 
scouring of toxic metal-laden sediments in 
the Spring Creek and Keswick Reservoirs. 

Control co&niuant input to the 
Sacramento River system by constructing 
.a.nd operating stormwater treatment 
facilities and implementing industrialbest 
management practices @WI%) for 
stormwater ad erosion control. 

Enter into conservation easements wittp 
willinglan~~~ to modifkagricultural 
practices in ways to reduce loads and 
concations of contaminants. 

Provide incentives to landowners to modify 
agricultural or-otherland use prac?iccs-tht 
contribute to the input of contaminants into . 
=terways- 
Identify the sources and reduce the amouuts 
of mercury and other contaminants coming 
into the watershed from upstrcm so’orc~s. 

reservoir releases. 
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Table D-3. Cohued 

Action 
hgram Target Code ,. 

Proposed Water Quality Program Actions (continued) ,/” 
Programmatic Actions 

Decrease levels of nutrients, pathogens, nouseawater 
total dissolved solids (TDS), and total organic 
carbon (Tot) in drinking water supplies. 

Reduce mercuty iu water and sediment to levels that 
do not adversely affect aquatic orgmisms, wikllife, 
and human health. 

Reduce conceutratious of pesticides hi biota iu the 
San Joaquin and Sacrameu to Rivers and the Delta. 

,Q090201 
,/’ 

QO90301 
4080301 
4070301 
4060301 
4040301 
4030301 
Q100301 

QO903i2 
QO80302 
4070302 
4060302 
4040302 
4030302 
4100302 

QO90501 
QOSO501 
4070501 
QO60501 
QO5050 1 
4040501 
4030501 
QlOO501 

Control algal blooms iu upstream resemoirs 
and aquatic weed growth iu the lower 
American River. 

Develop a variety of memuy remediation 
optiop and projects based on chaugiug 
mercury loading, transport, ttansfomlatio& 
or bioavailability for differeut sectious of 
the watershed. Select and implement a 
remediation project(s) with a short-temt 
time fhme for expected results. 

Select and implemeut i~ew mermy 
remediation projects whose expected results 
have either intermediate- or long-term time- 
frames. 

Support co&rvation efforts to help achieve 
the Water Quality Program objectives. 
Develop and iruplemeut BMPs. Ou-farm 
conservation practices could include 
installation or implemeutation of the 
followiug features: 

l tailwater ditch tarps, 
l laud leveling, 
. cutback stream, 
l surgeirrigation, 

. _ 

. . 

. . 

: ..’ ._.. l _ spritier gerMnation,. 
l ‘.dripilligatiti~ 
l shortened length of mu, 
.* @a-l see PM, 
l vegetated titer strip, 
l cover crop, 

l grassed-terway 

l cololservation tillage, 

l sedimeutbasiu, 
l laiiwaterreturn systm , 

l inigalionmana’gement 

l nutrient management, 
. integrated pestmauagemeut, aad 
l tailwatermmagemeut. 

. 

: ‘. 
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Table D-3. Continued 

Program Target 
Action 
Code Programmatic Actions 

Proposed her Quality Program Actions (continued) 
,.‘. _I 

,:A 

Reduce metal loading of the Bay-Delta and its 
tributares to levels that do not adversely affect 
aquatic hal$at and other beneficial uses of Bay- 
Delta estuary waters and species depeudat on the 
estuary. I ,’ 

.i 

Decrease levels of nutrients, pesticides, pathogens, 
nonseawater TDS, and TOC in drinking water 
supplia. 

.Q&xj801 
QO80801 
QO70801 
QO60801 
QOSOSOl 
QO40801 
Q100801 

Qo90802 
QO80802 
QO70802 
QO60802 
QO40802 
QO30802 
QlOO802 

4040201 
QO30201 

Remedid activities for cleanup of min? 
should be impl~ted as deemed 
appmpiate by impacts to habitat and 
feasibility of remediatiou. 

CALFED shouldparticipatewith 
municipalities on the Brake Pad Consortium 
and other urban -prOgramsto 
assist in souree reduction. 

Reduce impacts frolln livestock grazing 
along the S acmmento River by use of 
BMPs. r 

Water Use Effkiency Program “* * 

Support implementation of water managemeut 
techuiques that increase the effectiveness of water 
use management and efficiency for agricultural uses. 

None 

. 
.,’ Support impimtatioxn of measures that increase None. 

,‘I agricultural production per unit of water us&i, 
protect water qualit$ or increase envirollmental 
benehs &ile meeting agriculturalneeds. - 

provide urban water agencies with planning and 
technical assistance, Glancing assistance, and 
assurances for development and implemeutatiou of 
watermanagementphs andBMPs. 

None. 

Support development and imgkmerttation of water 
recycling projects. 

None. 

I 

No discrete actions have been identified,. 
but a range of possible effects has been 
identified and analyzed in the Prograrrnmatic 
ElS/Ew, and the MSCS uses or 
incorporates the Pr&ammatic l%lWEIR 
analysis. 

No discrete actions have been identied, 
but a range of possible effects has been 
identified and analged in the Programmatic 
ElS/EIR, and thi: MSCS us% or’ 

. - - _ 

incorporates the Programmatic EISEIR 
analysis. 

No discrete actions have been identified, 
Out a range of possible effects has tieen 
identied and analyzed in the Trogrzuxu~~tic 
EWEIR, and the MSCS uses or 
iucqorates the Propmtic ElS/BR 
analysis. 

No discrete actions have Been identified, 
but a range of possible e&c& has beeu 
identified and analyzed in the Programmatic 
EISm and the MSCS uses or 
incorporates the Programmatic EIS/EIR 
aualysis. 
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Table D-3. C&&xi 

Action 
Program Target Code * ,, Programmatic Actions 

Water Transfer Program 

hqkment a ftamewor.lc of actions, policies, and J&e. No discrete actions have been identifkd, 
processes that wih facilitate trausfers and the further ’ q but a range of possible effects has beeu 
development of a statewide water transfer market. ideutifkd and analyzed in the Progqammatic 

EISm and the MSCS uses or 
./’ 

./:’ ixKmporatestheRogrammaticEls~ 
analysis. 

Watershed Management Program 

Fund &d implement watershed restomtion, None. Specific program actious have not yet beeu 
maintenance, conservation, and monitoriug activities. identified The focus of the program is 

._ primatily in the upper watersheds of the 
Bay-Delta and, therefore, outside of the 
geographic scope of the MSCS. The 
potential impacts of implementing the 
program have been analyzed in the 
Prosmmnlatic li!Jsm 

Storage Facilities Program 

Construct and operate enlarged or qw surface water 
storage facilities. 

Construct and operate new groundwater storage 
facilities. 

Conveyance and Storage Operations 

Implement operating criteria needed to improve 
water management for beneficial uses. 

; 
~ : _. 

Implement a Water Mauagemeut Strategy to provide 
’ operational flexibility to achieve euviroumental 

benefits. . 

None. Construct &d operate new or enlarge 
existing surface water storage reservoim 

None. Construct and operate new groundwater 
storage facilities. 

None. No discrete actions have been identified 
but a range of possible effects has been 
identified and analyzed iu the Programmatic 
EWElR, aud the MSCS uses or ’ 
incorporates the Programmatic EISlElR 

., . analysk; -, ..- _. . .,, ._ ._ . _ 

None. No discrete actions have been identified, 
but a range of possible effects has been 
identified and analyzed iu the Programmatic 
EIS/ElR, and the MSCS uses or : 
ikorporates the Programmatic EXVEIR . 
analysis. 

, 
: 
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Table D-3. Continued 

/ 
Notes: ,,I ’ 

.,.’ .,;;.*. , 
TargetF and actions are derived fkmthe February 1999 r+i& of CALED plans. 

Acronyms: 

ACID 
BMP 
Cfi 

DFG 
IZWEEL 
Mscs 
PG&JZ 

TOC 
TDS 

citations: 

Anders&CottonwoodIrrigq&D&kt 
best management practice ” 
cubic feetpez second 
capifornia Department of Fish and &e 
EIlviron?n.elltalImpacts~ yironmental Impact Report 
Multi-Species Cons~m Shatejz~ 
PacificGaqdEl~cCompany 
sbadedriverineaquatic 
total organic carbon ‘i 
total dissolved solids 

Califomia Dep@ment of Fish and Game. 1993. Restoring Central Valley shams: a plan for actioti November 
1993. s-to, CA, 

_. 
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Table D4. San Joaquin River Regiom Proposed P&g&mmatic CALFED Actions Evaluated 
in this Biological Opinion 

Program Target 
Ecosystem Restoration Program 

Programmatic Actions 

For the Cosumues River, where a natural 
.. 

El 10101 
slreamflow pattern presently exists with natural 
winter and spring streamflows, maiutainor , 
restore summer and fall base flows. .,);’ 

El 10102 

El 10103 

For the Mokehmme River, provide conditions to El 10104 
maintain the fishery and riparian resoumes in 
good condition by implementing and evahrating 
the flow regime in the Principles of Agreenxnt 
(POA) for the Mokehurme River. pe POA 
provide increased flows below Camanche Dam 
beyond present requirements, which will benefit 
the fishery and riparian resources of the lower 
Mokelunme River. 

.E110105 

Provide enhauced +eamflows below El 10106 
. Woodhxidge Dam by providing mjnimum flows 

recommended by the California Department of . 
Fish and Game (DFG) in dry years: 

l 200 cubic feet per second (cfs), 
November l-April 14; 

l 250 c4, April U-April 30, 
l 300 cfs, May, and 

‘. l 20 cfs, June l-Gctober31. 

Improve stu.mk and fall base flows on the 
Cosumnes River by developing new water 
supplies along the river and by purchases from 
willing sellers. 

Cooperatively develop a program to minimize 
or eliminate unpermitted water diversions on 
the Cosunmes River, and review water 
allocation for the entire basin 

Cooperatively develop a groundwater 
repknbhment program to raise the water table 
in the C~sunmes River floodplain. 

Provide target flows for the Mokehmme Rivers 
from stooge releases, but only if there are 
sufficiat inflows into storage reservoirs and 
carryover storage to meet target levels. The 
qdditional watef would be obtained from 
developing new water supplies within the 
Central Valley basin, as well as from water 
transfers and willing sellers of water. 
. 

Maintain or enhance summer and fall base 
flows on the Mokehmme River by developing 
new water supplies along the river and by 
purchases from willing sellers. 

Cooperatively evaluate the potential for 
xninhkhg water supply impacts by replacing 
t&k d&r&s ai Wcm&rid~ ivith bthiir ljeiki 
diversions. . 
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Table D-4. Contikd 

Action 
Program Target Code ,,I Programmatic Actions 

Jnnolmalyears, minimum flows should be: 

l 25O~cfs, October l--Gctober 14, 
l 300 cfk, October &February 29; 
l 350 cfs, March; 
l 4oocfi,ApI$ 

l 450 cfi, May, 
l 400 cfk, June; 

El 10107 
..Yj’: ?M 

l 150 ct3, July; and 
l 100 cfs, August-September. 

Tnwetyears,minimum flows should be: 

l 300 cfs, June l-October 14; 
l 350 &,‘Octobkr E-February 29; 
l 4OO&Mar&and 
l 450 cfk, d4pilaay., .’ 
For the Calaveras River, wh& the natural 
s~owhasbeen~yal~ 
dreadlows should be enhanced below New 
Hogan Dam by the miuimum flOws~ . 
recommended by DFG. 

El10108 

El 10109 

_’ EllOlPO 
. 

. ” -’ . . .‘. . . ,. - 

Maintain~dailywatertemperaturesator .I310502 
below levels suitably for maintenance of all life 
stages of fall-rim chinook salmon and steelbead 
rcsourcw. 

Manage flow releases from tributary streams to El20~,01 
provide adequate upstream and downstream 
passage of fall-run and late-f&-nm chinook 
sahutm, rairibow trout, and &&head and 
spawning and rearing habitat for American shad, 
splittail, and sturgeon ikomthe Merced River 
confluence to Vema& 

&ooperatively develop a program to minimize 
or eliminate unperinitted water diversions on 
the Mokelumne. 

provide target flows for the CalavLras River 
fi-om storage releases, but only ifthere are 
sufficient inflows into storage reservo~ and 
carryover storage to meet target levels. The 
additional water would be obtained from 
developing new water supplies witbin the 
CentralValleybasin, as well as fromwater 
transfers and willing s+lers of water. 

Cooperatively develop a program to miniPnize 
or eliminate unpermitted water diversions on 
the Calaveras River. 

A flow event should be provided in late 
February or early March, averaging MO-200 
.ct% in dry yeas, ~00400 cfi in.nd ye=, . - . . _ _.. 
and600-800&inwctyeats.SuchfIows : .’ 
would be provided only when inflows to New 
Hogan Reservoir ars: at these levels. 

Establish minimum pool size at ?%v Hogan 
Reservoir to ensure cold-water releases into t@ 
CalavepasRiver, 

Develop a cooperative program to purchase 
water hm willing sellers or develop . 
alternative sources ofwater. 
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Table DA. Continued 

Program Target 
Action 
Code .I,* Programmatic Actlqls 

Maintain the following base flows in the 
Tuohunne River below Don Pedro Dam: 

. in critical aud below years, flow releases 
should be: 

El30103 O’kvelop a cooperative approach to coordinate 

,/’ 
/’ flow releases to attaiu target levels. 

- 50 cfi, Juxie-Septembeq ,’ 
- 100 cfs, October 1-15; and 

/’ 

- 15Ocfs,Octoberl6-~y31,plusau 
11,091~acrefoot (af) outuligration pulse 
flow; 

l in mediau critical dry years, flow releases 
should be: 
- 50 ch, June-Septeu&q 
- 100 cfk, October l-15; and . 
- 15Ocfs,October,l6-May31,plus a 

20,091~af outmigration pulse flow; 

. ill intdte critical dry ytars, flow 
releases should be: ‘r l 

- 50 cfs, June-September; 
- 150 cfs, October 1-15; and 
- 150 cfs, October &May 31,plus a . 

32,619”af outmigration pulse flow, 

l in me&au dry years, flow releases should be: 
- 75 cfs, Juue+eptembe.q 

: i 150 cfs, October 1-15; and 
- 150cfi,Octoberl6+lay31,plusa 

37,060-afoutmigra~olI p* flow; 
. ,:, 

l in intermediate dry below-normal years, flow 
releases should be: 
- 75 cfs, JunGkptember, 
- 180 cfi, October l-15; and 
- ,180 cfs, October 16-May $1, plus a 

35,920~af outmigration pulse flow; 

9 in median-below-normal yea& flow releases 
should be: 
- 75 cfs, June-September, 
- 200 cfh, October l-15; aud 
- 175 cfs, October 16-May 31, plus a 

60,027~af outmigration pulse flow and a 
1,736~af attracti& pulse flow, and 
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Table D-4: Continued 

Action . 
Program Target Code ,. ,,I Programmatic Actions 

l in all other year types, flow releases should . 7 
be: 
- 250 cfi, June-September, 
- 300 cfi, October l-15; and 
- 3OOcfs,OctoberI644ay31,phrsa ,: 

89,882~af outmi~oll pulse flow al$ a’ 
5~504fatkaction pulse flow. 

,.::)-’ ..I.’ 

M+ain the following base flows m the 
Stanislaus River below Goqdwia Dam: 

E13OlOi Develop a cooperative approach to coordinate 
flow releases to attain target levels. 

l in critical, dry, and below-normal years, 
minimumflows shouldbe200-300 cfs except 
foI. a flow event of 1,500 cfs for 30 days in 
April =d=w 

- 

\ 
l in above-normal years, minimum flows should 

be 300-350 cfs except for 800 cfs in June and . 
1,500 cfs in April and May; and 

I’ 

l mwetyears, minimum flows shdd be 
300-400 cfh except for 1,500 cfs tim April 
through June. 

Provide the following lo-day sprmg flow events El30102 Develop a cooperative approach & coordinate 
on the Stanislati River 2,500-3,000 cfs in late ‘flow rekases to attain target levels. 
April or early May in normal years; 3,0004,000 . 
cfi in wet years. Such flows would be provided 
only when inflows to New Melones Reservoir 
are at these levels. 

Maintam the follov$ing base flows in the 
Merced River beiow Lake McClUre: .‘. 

El30104 Develop a cooperative approach to coordinate 
flow releases to attain target levels. ._ . . 

‘~indryyears,3Ltkkwq-flowsat 
Shaffer Bridge should be: 
- 15 cfs, June-October 15; 
- 60 cfk, October X-October 31 and 

January4a~ and 
- 75 cfs, November-December and 

l innormalyears,minimmnhlsueamflowsat : 
Shaffkr Bridge should be: 
- 25 cfq June-October15; 
- 75 cf.& October WOctober31 and : . 

January-Max and 
- 100 cfs, November-December.. 

l . . . 
_ 1 
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Table D-4. Con&&l 

ProgramTarget 
ACti&I 
Code ,,,s Programmatic Actions 

Provide the following lo-day spring flow events 
on the Merced Rivcrz l,OOO-1,500 cfi in late 
April or early May in dry years; 2,000-2,500 cfi 
in normal years; and 3,000+000 cfs in wet 
years. Such flows would be provided only when 
inflows to Lake McClure are at these levels. ” 

Pr&ideflowsofsWblequ&+ater&; 
more closely emulate natuml ammal and 
seasonal swimflow patterns in west San 
Joaquin tributzuywatexsheds. Provide a total ’ 
watershed flow of 250-500 cfs to the San 
Joaquin River in dry and normal years for a lO- 
&ypexiodinLateApriltoearlyMay * 
(approximately 5000-10,000 af). 

On the Mokelumne River below Camanche 
Dam, provide for the annual supplementation of 
&200-2500 cubic yards of gravel into the 
active stream chanpel to maintain quality 
spawning areas and to @ace gravel that is 

,: transpolteddowllstreatu 
> 

Oh the Calaveras River, provi& for the annual 
~ 1~~~14tment of SOO-E,OOO cubic y&s of gravel 

into the active stream channel. 

Restore the gravel transport and cleaning 
process to attain suf&ient bigh quality salmon 
spawning habitat in each of the three streams for 
target population levels. 

I 

El30105 ,‘%evelop a cooperative @roach to coordinate 

/” 2. 

El40101 

El40102 

El40103 

El40104 

El 10201 

El 10202 

El 10203 

El 10204 

El l&OS 

flow releases to attain target levels. 

Enter iuto agreements with water districts and 
wetland managers to provide return flows of 
high-quality water from irrigated agriculture 
and seasonal wetlands to the San Joaquin 
River. 

Enter into agreemtits witb landowners and 
water districts to limit diversions of natural 
flows hg streams to improve streamflows. 

Make seasonal releases from the California 
Aqueduct or Delta Mendota Canal into streams 
and wetlands. 

Limitcaptllreo~llaturalstnamaows~ 
westside tributaries into irrigation canals and 
ditches, and State and federal aqueducts. 

Develop a cooperative progtamto evaluate, 
implement, and monitor sediment 
supplementation on the Mokelunme River in a 
manner consistent with adaptive management. 

Coop&tively develop a program to protect &ll 
existing scairces of gravel recruilment to the 
rivers. 

Develop a.coo+rative program to supplmt 
‘gravel with artificial introductions. 

Develop a cooperative prog&n with the 
aggreste resource industry to improve’ 
extra&on activities within the Mokehnnne 
River floodplain. 

tievelop a cooperative program to provide late- _ / ,. 
winter or early-spring flow events as needed, to 
establish appropriate flushi&channel 
maint&ance flows. 

‘. . 
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Table D-4. Con&&d 

Program Target 
Action 
Code ,.,I Programmatic Actions 

.;L .I’ 

Reduce existing levels of erosion and maintain 
gravel recruitment in tiutaries * s@ain an 
adequate level bf gravei recruitment or restore 
de&able levels by directly r&dpulathg and 
augmenting gravel supplies where the natural 
fluvial process has been titermpted by dams or 
other features tbat retain or remove the gravel 
SupplY- 

, 
,... 

~ . 

‘: - 

Pnxrve atxd expand f&e stream-meander belts 
in the Stanislaus, Tuolumne, and Merced Rivers 
by adding a cumulative total of l,oolO acres of 
riparian lauds in the meander zones. 

,$..” 

1,’ Facilitate hansport of Cue sediments by 
restoring the river channel conf~gumtion as 
necessary so that it is consistent with planned 
flow regime and available sediment supply. 

El 10207 Develop a cooperative program to improve the 
flex.iMity of upstream reservoir management to 
minimize tine sediment inputs to the lower 
Mokelumae and Cahxas Rivers. 

El 10208 Develop a cooperative evaluation of 
mechanically cleaning spawning gmvel at 

_ selected sites in the lower Mokelunme and 
calaveras Rivers. 

El 10209 Develop,a cooperative program on the 
Cosumnes River to relocate s+d and gravel 
extraction activitiies to areas beyond tie natural 
sfreammeander corridor. 

El30201 Evaluate the q@ity of spawning gravel in areas 
ustd by chinook salmon in the Stanislaus River. 
If indicated, renovate or supplement gravel 
supplies to enhance substrate quality by 
imporiing additional gravel as’ conditions 
require. . 

El30202 

El30203 

Evaluate the quality of spawning gravel in areas 
used by chinook salmon in the Tuolumne 
River, If indicated, renovate or supplement 
gravel supplies to enhance substrate quaI@. 

Evaluate the quality of spawning gravel in are= 
qed-l~y chinook salmon in the Merced River. - .-.. .--... . . . . . 
Ifirdicited, riimmti or supplement gravel 

_- 

El30301 

supplies to enhance substrate quality. 

Acquire ripariau and .&eander-zone lands by 
purchasing them diiectly or acquiring 
easemeuts from willing sellers, or protidc 
incentives for voluntary effo,-rs to preserve axI 
manage lipsrian areas QIl p&ate lands. 

El30302 Build local support for maintaining active 
meander zones by establishing a mechanism 
through which property owners would be 
reimbursed for lands lost to natural meander 
pMXSSeS. 

El30303 Develop a cooperative program to improve 
~~opporto&ies for natural meander 5i tiovhg 
riprap and relocating other structures that 
impair stream meander. . 
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Table D-4. Continued 

Program Target 
Action 
Code .’ Programmatic Actions 

On the Merced River between the towns of 
Cressey and Sndliq isolate gravel pits, 
reconfigure dredge tailings, and restore a more 
natural channel configuration to 5-7 miles of 
didmbed streamchanneL OntheTwlumne 
Riva,betweenrivcrmiles25and51,~~~~,~ 
15-30 gravel pits, recon@re dredge tailings, 

. andrestoreamorenaturalstreamchauuelto6-!3 
miles of disturbed stream chaanel. On the 
Stauislaus River, restore a more natural stream 
channel to 2.5-5 milts of disturbed stream 

~ChanneL 

. 

‘V l 

Restore and improve opportunities for rivers to El30402 
inundate their floodplain on a seasonal basis. El10401 

i 
.R&&e’I;dvers; &.& &*w~m~v&i& .. 

species that have a siguificant effect on juvenile 
4monproductionintherivem. . 

Provide conditions for growth of ripatiari 
vegetation along sections of rivers in the East 
San Joaquin Basin Ecological Zone. 

Restore 10-25 miles of stream channel, stream- 
meander belts, and flopdplain processes along 
westside tributaries of the San Joaquiu River. 

El30304 ; ‘kkvelop a cooperative program, consistent with 
,;;..’ 

,,Y 

E130305, 

El30306 

El30307 

El10402 

El35601 

El31601 

El31q02 

El31603 

. 

flood control req&tsi to restore more 
natural chaunel conligurations to reduce 
sahnonid predator habitat and improve 
migration corridors. 

Work with permittiug agencies to sppropriately 
condition future gravel- extra&ion permits. 
Coordinate the desigu and implementation of 
gravel-pit isolation and stream chauuel 
canfiguration with the U.S. Army Corps of 
Engiueers, local water management agencies, 
and local governments. * 

Develop a cooperative program with the 
co+ies&eal agencies, and aggregate resource 
industry to develop and implement gmvel- 
management programs for each of the three 
rivers. 

Develop a cooperative program to implement a 
salmonid spawning and rearing habitat 
restoration program, including reconstructing 
chzmnels at selected sites by isolating or filling 
in in-channel gravel extraction areas. 

As needed, restore streamchannel aud 
overflow basin configurations within the 
floodp~ 

hfinimhe effects of permanent structures, such 
as bridges and diversion dams, on floodplain ’ 
processes. 
.’ ‘I’ .- w gravel pits: \I;lthio oT c&&~ &j the 

rivers. 

Purchase streambank conservation easements 
fkom willing sellers or establish voluntary 
irkentive programs to impmve sahnonid habitat 
and instream cover along the Stanislaus River. 

Purchase streamb~ conservation easements 
from willing sellers or establish vobmtary _ .: 
incentive pmgrams to improve sahnonid habitat 
and iustream cover along the Tuolumue River. 

Purchase streambank conservation easements 
from willing sellers or establish vol@ary 
~jncentive programs to improve salmonid habitat 
and instream cover along the Merced River. 
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Table D-4. Contiuucd 

Program Target 
Action 
Code ,./ 

_. Pro&rammatic Actions 

El40401 
.i’ 

, 
/ ,+. ,’ 

..a’ El40402 
/” 

El40403 

Protectexistingseasonalwetlaudhabitat . .’ El11501 
through fee acquisition or perpetual easements. 

Assist in protecting 52,500 acres of existiug - El21501 
seasonal wetland habitat through fee acquisition 
or perpetual easements consistent with the goals 
of the Central Valley Habitat Joint Venture and 
the North American waterfowl Management 
Plan 

‘r l 

Develop and implement a cooperative program El21502 
to enhance 120300 acres of existing public and 
private seasonal wetland habitat consistent with 
the goals of the Central Valley Habitat Joint 
Venture and the North American Waterfowl 

.ManagementPlau 

Evaluate the feasibility of creating or &proving El41501 
1 seasonal wetland habitats. 

. 
. ?rovide 150,OQO Xi! OfWZtEtG &gw&iids El41502 

to improve waterfowl habitat 

R&ore and improve opportunines for rivers to E1104OP 
inundate their fhdplah on a seasonal basis. 

.. Restoreaminimum of 1240 acres of self- El11601 
sustaining or maxiaged diverse natural riparian 
habitat along the Mokehmme River .and protect 
existing riparian habitat El11602 

El11603 
l 

-: 

dker into agreements with willing landowners 
and irrigation districts to set back levees and 
allow floodplain processes such as stream 
meander belts. 

Expand existing floodplain overflow basins by 
obtaining easements of titles fi-om willing 
$ellers of floodplain lands. 

Reduce or eliminate gravel mining and 
streambed altering from active stream channels. 

Develop and implement a cooperative program 
- to improve mauagement of existfng, degraded 

seasonalwetlandhabitat 

Develop and implemmt a cooperaGe program 
toimprovemanagementof52,5OO,a~1~~ of 
existing, degraded, seasonal wetlandhabitat. 

i 

Improve and manage seasonal wetland habitat 
‘throughout the ecological management zone. 

Acquire lands adjacent to existing seasonal 
wetlands from willing sellers or conservation 
eissments. 

Prove water to wet&u& .on 2 seasonal hasis ._ 
from the California Aquedu& Delta Mendota 
CZanaJ or dther source. 

As needed, restore streamchannel and 
overflow basin configurations within the 
flOOdplain. 

Develop a cooperative program to restrict 
fbrther ripariau vegetation remohl, &cl 
establish a riparian corridor protection zones. 

Develop a cooperative program to implement 
rfpalian restoration activities. 

‘Encouragii improved land-management 
practices and livestock grazing pract+s along _ _ 

: :sQeamriparian zones. 
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Table D-4. Con&u&d 

Program Tar& 
Action 
Codi ” Programmatic Actions 

El 11604 hurchase streambauk conservation easements 

I 

;:Y’ 

Restoreamiuimumof1J4Oacresofself- 
sustaining or managed diverse natural ripariau 
habitat along the Calaveras River and protect 
cxistingliparianbabitat 

.,. - 

Restore a r&imum of lJ40 acres of Self- 
sustaining or managed diverse natural riparian 
habitat along the Cosumnes River and protect 
existing riparian habitat, 

i 
_ ‘. . . 

;/’ 
.,.y 

Eli;605 

El11606 

El11607 

El11608 

El 11609 

El11610 

El11611 

El11612 

El11613 

El11614 

El11615 

Reduce the adverse effects of inyasive riparian El 15301 
plants on native species aud ecosystem 
processes, water quality and conveyance . 
systems, and major rivers and their tributaries. 

fi-omwilhg sellers to widen ripatian corridors. 

Develop a cooperative programto restore 
lipariau woodlauds along thk eutire 
Mokehmue River. : 

Develop a coopcrativeprogram~ restrict 
fortber ripaian vegetation removal, aud 
establish riparian corridor protection zones. 

Develop a cooperative program to implement 
riparian restoration activities. 

Encouragb improved land management 
practicesaud livestock grazing practices along 
stream riparian zones. 

Purchase streambank conservation easements 
from williug sellers td widen riparian corridors. 

Develop a coop&alive program to restore 
riparian woodlands along the entire Calaveras 
RiViX. 

Develop a cooperative program to restrict 
further ripariau vegetation removal, and 

. 

esta?d.isb riparian corridor protection zones. 

Develop a cooperative program to implement 
riparian restoration activities. 

Eucourage improved land-management ’ 
prqttices and livestock grazing practices along 
f&&ii fiparia;l g=w;. - -:. 1 

Puribase streambank conservation eaiements 
hm willing sellers to widen ripariau corridors. 

Develop a cooperative program to restore 
riparian woodlauds along the entire Cosumues 
River. 

Develop and implement a coordinated control 
program to reduce or eliminate exotic invasive 
plant species from the ripariau cotidor along ,. 
the Cosumnes, Mokelumue, and Calaveras ’ 
Rivers. 

Restore 50 stream miles of diverse, self- 
sustainingriparian community. 

El21601 Develop a cooperative program to restrict 
fiutber removal of riparian vegetatioq. 

. 

CALIXD Bay-Delta Program Biological Opinion 
. U.S. F&h and Wildlife Service 

D-4-9 

Appendix D. Proposed Programmatic Actions 
Evaluated in this Biological opinion 

July 2000 



. . 
Table D-4.’ Continued 

Program Target 
Action . ’ 
Code .” Programmatic Actions 

Set back 10 miles of levees along the San 
JoaquinRiv~betweentheMercedRiver 
umfhmce and Vemak where feasible to 
reestablish the hydrologic conuectivitybetween 
these channels andn&ral fkmdplains. . 

,.’ *’ 
Preserve and expand the stream-meauder b&s 
in the Stanislaus, Tuohuuue, and Mexed Rivers 
by adding a cumulative total of 1,000 acres of 
ripariau lands in the meander zones. 

Restore and improve opportunities for rivers to. 
inundate their floodplain on a seasonal basis. 

Restore 5 miles of riparian habitat totaling 
500-1,000 acres. 

Cooperatively enhance 15290 acres ofprivate 
agticultural land to support nesting and 
wintering waterfowl consistent with the 
objectives of the Central Valley Habitat Jolt 
Venture and the North American Waterfowl 
Management Plau,: 

Restore and maintain migmtion corridors of 
native plants that are more thau one mile wide. 

1 ,, 
. . 

Install fish sk representing the best 
available techuology and operational 
Coopts, as nc3xmary~ to minimize h.jses in 

diversions that limit the recovery of fish 
populations. 

. 

El21602 
_I I ,/ ,,” 

/ /’ 

El21603 

El24901 

El30401 

El41601 

El21901 

El41901 

El.14701 

El 14702 

El 14703 

El 14704 

,$evelop a cooperative program to restore 
ripakin habitat 

Improve land-management and livestock 
grazing practices along streams and r&&in 

. zones. 

Develop a cooperative program to acquire or 
_ obtain easements on floodplain and riparian 

kind needed to meet restoration goals. 

As needed, r&tore stream channel arnd 
overftoti basin configurations within the 

. fl*m 

Restore riparian forest habitat on lands by 
purchasing laud’fiom willing sellers or 
obtaining it via conservation easements. 

lucrease the area of rice fields and other 
crophmdsfloodedinwinterandsptigto 
provide highquality foraging habitat for 
win-g and migratiug waterfowl and 
shorebirds and associated wildlife. ._ . ., 

Purchase land or conservation easements on 
which to restore wildUe habitat to connect 
existing grassland or agricultural wildlife 
h&tat, .:.. _ _._ . _ ___. _ _..~ _ .,... __ 

Consolidate diversions, seek alternative water 
sources, and install a permaneut Ssh screen at 
North San Joaquin Conservation District 
diversion on the lower Mokehxmue River. 

Improve fkb screens and fish bypass system at 
Woodbridge Dam on the lower Mokehmme 
RiVCL 

Develop a cooperative program to operate 
temporary screens at diversions where juveuile 
salmon rear or during seasons when they pass 
the diversion site. . 
Consolidate and install screens on diversions iu 
the Cosumn~ River: 

.- 
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Table D-4. Con&ucd 

Program Target 
Action 
Code ..’ Programmatic Actions 

Reduce en-t offish aud other aquatic 
organisms into diversions by 50%, by volume, 
Corn the Merced River confluace to Vemalis. 

Eliminate the loss of adult fall-run chinook ; 
sahnon straying into the San JoaquinRiver 
up&cam of the Merced River confluence. 

Reduce entrainment of &ih and other aquatic 
orgaubms into diversions to a level that will not 

. impair restoration of sahnon and steelhead by 
scredng 50% of the water diverted, by volume, 
inthebasin. 

-r l 

Jmprove anadromous Gsh passage at daAs and 
diversion structures. 

. ,’ ‘... . . 

Eliminate the loss of adult f&run chinook 
sahnon that stray into the San Joaquiu River 
upstream of the Merced River confhrence. . 

El24701 -‘Develop a cooperative approach to install state- 

El24702 

El34701 

El34702 

El34703 

E114801’ 

El 14802 

El 14803 
. 

El 14804 

El34801 

El34802 

of-the-art fish screens at El Solyo, Patterson, 
and West Stanislaus Irrigation District 
diversions. 

Continue to annually install a temporary weir 
on the San Joaquin River immediately upstream 
hm the confluence with the Merced River to 
block adult salmon migration. 

Improve the efficiency of existing diversion 
screens on the lower Merced River. 

Provide &rnative sourccs of water to diverters 
legally diverting water from spawning and 
rearingareasofthethreestreams. : ” 

hxnAase water rig& hi diverters whose 
diversions en&a& significant numbers of 
juvenile sahnon or steelhead 

Cooperatively improve i&h passage at 
Woodbridge Irrigation District diversions and 
Lake Lmii on the lower Mokehurme River. 

Cooperatively isolate the City of L&l?9 
Recreational Lake Lodi on the lower 
Mokehunne River to improve adult salmon and 
steelhead passage and juvenile fish stivaL . 

Develop a cooperative program to provide Gsh. 
pass3gc 3t temporazyirrigationdams in the 
Calaveras River, Mormon Slough, and the 
Stocktoh Diverting Canal. 

Develop a cooperative program to install fish 
passage facilities at Bellota Weir, Clements 
De and Cherrylaud Dam on the Calavems . 
River aud provide passage flows. 

Develop a cooperative program to eliminate 
blockage of upstream-migrating fall-mu 
chinook sahnon and steelhead at temporary -. ” : 
irrigation diversion dams erected during the 
irrigation season. 

Continue to annually install a temporary weir 
on the Sau Joaquin River immediately upstream 
‘of the confluence with the Merced River to 
block adult salmon migration. 
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Table D-4. Contiuued 

l’&yam Target 
Action 
Code ,*’ Programmatic Actions 

Reduce level of predation on juvenile sahnouids El 15601 
below Woodbridge Dam on the lower 
Mokehrmue River. 

,/ 
/’ 

, ,.c: 
/ 

El 15602 

Develop harvestmauagemeut strategies tbat El 15801 
allow the spawningpop~on of wild, naturally 
produced fish to attaiu levels that fully utilize 
exktingilndrestoredhabitatandallow~& 
to be focused on hatchery-produced Ssh. El 15802 

El35801 

-* - El35802 

. Employ methods to limit straying and loss of El 15901 
gene& integrity of wild and hatchery- supported 
stocks. El 15902 

; ;’ 
I’ 

. . ,. 

‘El 15903’ 

El35902 

Restore and maiutaiu water quality iu Camauche El 15701 
Reservoir on the Mokehmme Riier. 

L 

4Ievelop a cooperative program to modify the 
Stream channel and to rebuild the Woodbridge 
Dam fish passage and diversion screening 
facilities to minimize losses of dommeatn- 
migrating salmon and steelhead while 
maintaining other irnpgrtant attributes. 

Modif, and improve the f&h-bypass discharge 
at Woodbridge Dam 

Reduce or elimimte the iRegal harvest of 
sahnm and steelhead by increasing 

_ enforceroentefforts. . 

Educe hatvest ofwild, natudly produced 
stcdhe populations where necmary by 
mirkiugbatchexy-produced fish and instituting 
a selective fishery. 

Control illegal harvest tbrough increased 
enforcemeut effmts. 

Reduce harvest of wild, uatmlly produced 
steelhead populations where necessary by 
markiugbatcbery-produced Ssh and instituting 
a selective fishery. 

Rear hatchery salmon and steelhead in 
hatcheries on riatal stream to limit straying. 

Limit stocking of sahuon and steelhead fiy and 
smelts to uatal watersbeds to minimize strayiug 
that may compromise the genetic integrity of 
naturally produciug populaticns. 
Develop a plan to pbe &~~e-g@-am&)a-of -. - . . . - 

egg or fq chinook salmon and steelhead to the 
Mokelumne River. 

R.ear hatchery sahnon and steelhead in 
hatcheiies 011 natal streams to limit stqiug 

Limit stocking of salmon and steelhead t?y and 
molts to natal watersheds to minimize straying 
that may corupromise the genetic integrity of 
naturally producing populations. 

Support the East Bay Muuicipal Utility District 
in developing operating regimes at Pardee and 
Cmanche Reservoirs that optimize water 
quality below &mauche Dam. ~~ 
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Table D-4. Co&& 

Program Target 
Action 
Code ,,’ Programma& Actions 

El 15702 Axpport implementation of the cooperative 
,;’ 

;,/ 

El 15703 
,i’ 

.,’ 
:’ 

Reduce the input of nonpoint-source 
contaminants into the Mokehmme River. 

El25701 

El25702 Develop a cooperative program to strengthen 
. . waterqualitystandxdsasneeded. 

Establish four a@itionalpopulations and El34101 
increase the population of riparian brush rabbits 
by 200% over current estimates so ,that a census ,’ 
of the population would be two times hi&r 
thanthecurrentestimateof213-312 
individuals. ‘V - 

El34102 

El34103 .- . . 

El34104 

agreemat for the long-@rm remediation of 
PennMine. 

Develop an integrated program to coordinate 
and minimize agricultural pesticide &d 
herbicide use in areas that drain into the 
&lokelme River.’ 

Provide additional funding to enforce State 
laws regarding point- and nonpoiut-source 
pOllUtiO?L 

Reestablish 500 acres of large contiguous areas 
of riparian forest habitat that have @se brushy 
understories with adjacent upland habitat. 
These restored/reestablished riparian’forests 
would have adjacent upland habitat with 
sufiicient cover.’ Establish five additional 
populations within the species hi&&al range; 
each population should have self-sustaining 
populations with a minimum of 250 individuals 
each. Maintain and establish connectivity 
between key habitats. 

Prohibit ground cover and litter removal to . 
allow for dense brushy and herbaceous areas of 
a minimum size df 550 square yards within the 
riparian forest. 

More closely approximate’the natural I. _-_ .,.. - . h.-.l~.dk~~~* sows for _. . . 

establishment and maintenance of ma@ 
riprim fixest habitat, Additionally, encourage 
growth of wild rose, coyote bush, blackberries, 
elderberries, wild grape, box elder, valley oak, 
a&cbttonwoods to provide habitat. _ ‘. 
Provide high ground adjacent to current and 
expanded habitat with cover for protection 
from floods. Existing flood co~lrol levees 
adjacent to the park could be utilized for this - : :. ‘. 
escape habitat in this area to provide sufEcient 
vegetative growth of grasses, forbs, and shrubs 
to lower predation pressure during these times. 
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TabIe D-4. Cc@iiWd 

ProgramTarget 

I” 
..i 

Action 
Code ,-.a Programmatic Actions 

El34185 ,+&wide fiTe breaks around current and 
,,+ *’ expanded habitat to protect habitat destruction 

,,c due to wild&e and control feral cat and dog 
population with yearly control efforts within 
and adjacent to the Park. Prohibit dogs within 
&swell Memorial State Park. 

- I 
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Table D-4. Contii~ued 

ProgramTarget 
Action 
Code .,I 

, 
‘Programmatic Actions 

Water Quality Program ,/.‘. 

Reduceconcentrations of pesticides in biota in Q1205dl 
thy San Joaquin and Sacramen to Rivers and the 4130501 
Delta. 4140501 

;j /‘ 

Support conservation efforts to help achieve the 
Water .Quahty Program objectives. Develop 
and implement best management practices 
(BMps). On-farm conservation practices could 
include installation or implementation of the 
following f-es: 

‘V l 

Reduce or manage‘salinity in the San Joaquin 4120601 
River and iu the Delta Region to meet water 4140601 
quality objectives by such means as improving 
flow patterns using flow barriers, real-time 
management and i&easiug the a@miiative . . . . 
capacity of the river through the Delta Mendota 
canal circulation. 

4140602 

, 

l tailwater ditch tarps, 

l landleveling 
l cutbackstream, 
l sllrgehligatiol& 

. spritlld~genllhla&o~ 

l drip inigation, 

l shortened length of nm, 
l gatedsurfbcepipe, 
l vegetated filter strip, 
l cover crop, 

’ glassedwaterway, 
l conservation tillage, 
l sedimentbasin, 
l tailwater return system, 
l illigationmallagemen~ 

. nutrient management 
9 integrated pest management, and 
. tailwatermana~~ 

Support on-farm conservation practices to treat 
drainage water, reduce salt loadings, reduce 
agricultural dminage water volume through 
improving management of inigation~sy?ems; 
iidop’tig new or improvhg existing lmgation 
practices, including shortening furrows; and 
improving irrigation scheduling. 

Prepare salt reduction plans for each source of 
Tlb (prepare water conservation plans and 
drainage and wastewater operation plans); 
provide incentives for water conservation and 
drainage water usb; improve irrigation methods, 
irrigation management, and sequential reuse of 
drainage water (to improve water use efficiency. .., 
and remove salt); and use sprinkler irrigation 
combined with furrow irrigation to reduce 
chainage volume to reduce short-term salt 
loading. 1. . 
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Table D4.s Co&u& 

Program Target 
Action . . 
Code ., .I Pro~ammatic Actions 

Riminate the low intersubstrate dissolved 
oqpl concentIatiorls that affect salmon 
spawning and rearing habitat and establish full 
w&ton spawning and rearing activity. 

‘s 
.‘. 
.-,’ 

Decrease levels of nutrients, pathogexq 
nonseawater total dissolved solids (IDS), and 
total organic carbon (TOC) in driukingwater 
SuppEes. 

Reduce metal loading of the Bay-Delta and its 
triiutaries to levels that do not adversely affkct 
aquatic habitat aud other beneficial uses of Bay- 
Delta estuary waters and species dependent on 
theestuary. .: 

Reduce sediment in areas to the de& that 
sediment does not cause negative impacts on 
beneficiaiuses of the &ace water, including 
ecosystembenefits and mu&pal uses. 

Decrease levels of wtrients, pathogens, 
. . museawater TDSt .and TOC in driuking water 

supplies. 

. 

4130101 
, .;:: . ../;.- I.’ >‘. 

z’Possible qanagekent actions in&de gravel- 
enhancement programs, channel restoration 
programs, development of river-corridor 
assessments andmanagement strategies, and 
regulation of higlwater temperature reservoir 
releases. 

4130201 Bstablish a watershed management program for 
Q140203 the San Joaquin River. 

Ql308bl 
Q140801 

Remedkl activities for cleanup of mines should 
be implemented as deemed appropriate by 
impacts to habitat and fwl%ility of 
remediaticm. 

4130802 
4140802 

CALFED should participate with municipalities 
on the Brake Pad Consortium and other urban 
stormwaterprogmrns to assist in source 
reduction. ’ 

Ql30901 Develop and implement land use BMPs, 
particularly along triiutary watercourses, to 
reduce soil erosion and fine sediment inputs. 

Ql309b2 

Q140201 

M&age floodplains to help diminkh the 
negative impact of ke.sediment loads from 
au-genie sources by faciltatiugna&al 
depositio! on floodplain surfaces. 

Jnqkment a watershed managemat pro-. 
within ~e.SouthBay &TF@c?P~~, : _ 

4140202 Develop aud implement watershed management 
programs for Clifton Court and Bethany 
Reservoir to address nutrients and pathogens. 

Q140204 Contfol draiuage of stonnwaters tit0 the 
aqueduct by physical modiikatiox of facilities: 

4140205 Develop and implement a watershed 
Wnagement.program to minimize drainage into 
theaqueduct . 

QP40502 

. 

Support projects which will recreate the stream 
dmmels and increase the size of flow 
structores, such as culverts, to help aThieve 
reduction in pesticides. . . 
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Table D-4. Co&t&d 

Program Target 
Action 
Code .-‘- Programmatic Actions 

Reductitm in the impairment of environment 
beneficial uses of water that is associated with 
selenium concentrations and loadings. 

. 
.;’ 

-r l 

Decrease levels of nuttients, pesticides, 
pathogens, nonseawater TDS, and TOC in 
d.riang water supplies. 

, 

4140701 +hat agricukural drainage water to remove 

Q140702 

Ql40703 

4140704 

4140705 

QUO706 

Q&O7 

selenium through processes that include ion 
exchange, reverse osmosis, reduction with 
zero-valent iroq reduction with ferrous 
hydroxide, reduction with bacteria and otber 
algal-bacterial trmts, or&ml management 
practices, volatilization from evaporation ponds 
and drainage reuse systems, and flow-through 
WethlldS. 

Encourage the development and use of 
alternative cropping and irrigation practices that 
will reduce subsurface drainage vohmes as 
well as selenium discharges. 

Encourage aud support the use of a tradable 
loads program, as well as other economic 
incentives such as tiered-water pricing, as a 
rneiins to achieve selenium load reductions. 
CALFED should work with the Grassland Area 
Farmers to built upon the results of their 
program. 
Implement a program to retire lands to help 
meet water quality objectives for selenium 
under a tiered approach ifneeded to achieve 
selenium loading reduction objectives. Initially, 
up to 3,000 acres of lands +ith the greatest 
concentrations of selenium present in 
agricultural drainage would be targeted for 
retirement If 3,000 acres is still inadequate to 
meet program goals, retirement would be 
expanded.ut to.a total of37,4OCl acres oflands. 
with high selenium concentrations. ’ 

Reduce selenium loads from refineries to 
reduce selenium concentrations in biota to 
levels below human-health advisories. 

Reduce selenium loads %ri refineries to -. 
reduce selenium concentrations in biota to 
levels below ecological-risk guidelines. 

Reduce selenium loads from refineries through : 
tieatment of waste streams, use of alternative: 
crude oil, sour water reuse, and wetland 
discharge treatment 

e 
. ‘. 

.- 
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Table D-4. Cout&ued 

Action 
0 

h-ogrm Target Code ,,” Programmatic Actions 

Water Use Efficiency Program A’ 

SupportuIIplemeutatiollofwatex mmagemellt Noq”’ No discrete actions have km ideutifie but a 
teebniques that increase theeffeciiveu~ of ‘*’ rauge of possible effects has been ideutified 
water use management and efficiency for and analyzed in the Programmatic EWEIR, and 
agriculturaluses. i . the MSCS uses or incorporates the 

/’ Progtammatic EIsm analysis. 

support implementatioll of measures that None. No discrete actions have been ideutied, but a 
increase agricultuial production per unit of range of possible effects has been ideutified 
waterum4protectwaterquality,oriucrease and analyzed in the Programmatic EWE& and 
environmental benefits while meeting the MSCS uses or incorporates the 
agricultmalneeds. _ pro-c EwElRanalysis. 

Provide m-ban water age&es with planning and None. NO discrete actions have beeu ideutifkd, but a 
technical assistance, financiqg assistance, and rauge of posstble effects has been identified 
assurances for developmeut and implemeutatiou and kalyzed iu theProgrammatic EWEIR, and 
of watermmagemeutplaus &dBMPs. the MSCS uses or iucorporates the 

Programmatic EISAR analysis. 

Support development and impkmeutation of None. No discrete actious bave beeu ideutilied, but a 
water recycling projects. 5- * range of pos&le effects has been identified 

ami analyzed in the Progrzmmtic EWEIR, and 
the MSCS uses or incorporates the 
Programmatic EIs/ElRanalysis. 

Water Transfer Program 

Implement a i?ar&work of actions, policies, and None. No discrete actions have been identified, but a 
processes that will f&l&e trausfers and the range of possible effects has been identified 
further developu&u of a statewide water and analyzed in the Progmmmatic EWER, and 

.I’ transfcrmarket. the MSCS uses or incorporates the 
_‘- Progralmnatic EIs/Elx analysis. 

W&r&cd Xaxiigt-mxiProgrti _. 

Fuud and implement watershed restoratiou, .None. Specific program actious have not yet been 
rraintenance, conservation, and mouitoriag ideutified The focus of the program is 

- xictivitis. primarily in the upper watersheds of the Bay- 
Delta and, therefore, outside of the geogtaphic 
scope of the MSCS. The poterntial impacts of 
bnplemeutiug the program have beeu dyed 
iu the Progranrmatic EIS/EJE.. 

Storage Facilities Program .- 

Construct and operate eularg& or new surface None. Construct and operate new or enlarge existing ~ 
water storage facilities. ‘. surf&e water storage ayxvoirs. 

Cousttuct and operate new grouudwater storage None. Coustruct and operate new groundwater storage 
facilities. . facilities. : :_ _ -. ._ ._ 

CAWED BapDelfa hgrm Biological Opinion 
. U.8. Fish and Wildlife Service 

D-4-18 

Appendix D. Proposed i’rogrwnmatic Actions 
Evaha2ed im 2his Biological Opinion 

Juiy 2000 



g- :: Table D-4. Contiuukd 

Program Target 
Action 
Code Programmatic Actions 

Conveyance and Storage Operations 

None. 

.i’ 

Implement a Water Management Strategy to 
provide operational flexibility to achieve . 
enviromnental benefits. 

,,” 

No y i “* No discrete actions have been identitied, but a 
rauge of possible effects has been identified 
and analyzed in the Programmatic EIS/EIR, and 
the MSCS uses or incorporates the 
Programmatic EWEIR analysis. 

No discrete actions have been identified, but a 
range of possible effects has been identified 
and analyzed in the ~ogmmmatic BISIER and 
the MSCS uses or inco~orates the 

_ Programmatic EIs/Jm allalysis. 

Notes: 'i 

Targets and actions are derived from the February 1999 revision of CALFED plans. 

Acronyms: 

af 
j BMP 

Cfs 
DFG 
EIRms 
MSCS 
POA 

: TDS 
: TQC 

I 

‘r l 

cubic feet per second 
California Department of Fish and Game 
Environmenta Impact ReportlEnvironmental Impact Statement 
Multi-Species Conservat@n Strategy 
Princilks ofA@ement 
total dissolved solids 
total opnic ‘carbon 
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Table D-5.. CALFED Species Enhancement Conservation Measures . 

Mammals 

Federally Listed as Threatened or Endangered 
, ‘. ,. _<.. . 

Ripariair brush rabbit (Sylvilagup bachm+ni r@arius)/” .. 
1. Coordinate protection, enhancement, and restoratiou of riparian brush rabbit populations and its habitat with 

other federal and State programs (e.g., U.S. Fish and Wildlife Service [VSFWS] specitx recovery plans) that 
could affect management of cutrent and historical habitat use areas. Coordination would avoid contlicts 
among rnanamt objectives and ident@ opporknities for achieving multiple management objectives. 

2. Conduct surveys to identify suitable habitat for establishment of additional populations in the Delta and 
along the San Joaquin River, aud implement introductions to establish five additional populations in these 
areas by 2020, 

3. Direct Ecosystem Restoration Program (ERP) actions proposed for the Stanislaus River toward protecting, 
enhancing, and restoring suitable riparian and associated flood refuge habitats in and adjacent to occupied 
habitat at Caswell Memorial State Park. .- 

4. Develop and implement a monitoring plan to assess population status and trends. 

&II Joaqti Valley woodrat (Neot~majkscipes r@a&,) 
1. Coordinate protection, enhancement, and restoration of San Joaquin Valley woodrat populations and its 

habitat with other federal and State programs (e.g., USFWS species recovery plans and the U.S. Army Corps 
of Engineers’ jUSACE’s] Sacramen to and San Joaquin Basin Comprehensive Study) that could affect 
management of current and his&xkal habitat use areas. Coordination would avoid contlicts among 
management objectives and identify opportunities for achieving multiple management objectives. 

2. Direct ERP actions proposed for the Stanislaus River toward protecting, enhancing, and restoring suitable 
riparian and associated flood refuse habit&s in and adjacent to occupied habitat at Caswell Memorial State 
Park. 

3. Direct ERP actions pmposed for the San Joaquin Rivez and its major tributaries within the current range of 
the species toward protecting and enhancing existing occupied habitat, restoring suitable habitat adjacent to 
occupied habitat, and restoring suitable riparian habitat to create habitat corridors linking isolated 
pOplhtiOllS. 

Salt marsh ‘handt mouse .(Reithtvdontomys raviventrk) ,,, . ,,, i ., ., _ _ ,, 
1. The geographic priorities for implementi.ug ERP actions to protect, enhance, ahd restore sake emergent 

wetlands and associated habitats for the salt marsh harvest mouse should be (1) western Suisun Marsh, (2) 
Ga&as/Ignacio marshes, Napa marshes, and eastern Suisun Marsh, (3) Sonoma marshes, Petaluma marshes, 
and Highway 37 marshes west of Sonoma Creek, (4) Point Pinole marshes, (5) Highway 37 marshes e&t of 
Sonoma Creek, and (6) the Contra Costa County shoreline. 

2. Coordinate protection, enhancement, and restoration of saltmarsh and associated habitats with other feden& 
State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Project and USFWS species 
recovery plans) that could affect management of current and historical habitat use areas. Coordination would 
avoid conflicts among management objectives and ide&@ opportunities for achieving multiple management _ ,: 
objectives. i’ 

3. Restore wetland and pemnnial grassland habitats adjacent to occupiedhabitats to create a buffer of natural 
habitat. This buffer would protect populations from adverse effects that could be associated with future 
changes in land qe on nearby lands and provide habitat suitable for the natural expansion of populations. ‘: 1. : 

. 
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Table D-5.. Con&u&l 

Mammals (Continued) 

Federally Listed as Threatened ok Endangered 
:. 

/..... Ir ’ 

Salt marsh harvest mouse (Reithrodontomys rauive~ty@Iontinued) 

4. liritial species recovery efforts should be dir&cd t& locations where there are immediate opportunities for 
protection enhancement, or restoration of suitable habitat. 

5. To the extent practicable, design dikes .co&&ructed in enhanced and restored saline emergcnt wetlands to 
provide optimal wetland-to-upland transitional habitat. 

6. To the extent practicable, direct ERP saltmarsh enhancement efforts toward existing degraded marshes that 
are of sufficient size and ~con&uration to develop fourth-order tidal channels (marshes would most likely 
necdtobeatleast 1,OOOacres). _ 

7. To the extent practicable, design saltmarsh enhancements and restorations that provide low-angle upland 
slopes at the upper edge of marshes to provide suitable and sufficient wetland-nxrpland transition habitat. 
‘Transition habitat zones should be at least 0.25 mile wide. 

8. Manage enhanced aud restored habitat to avoid or minimize impacts oi the salt dharvet imuse that 
could be associated with recreational uses on lands acquired or managed under conservation easements. 

9. Direct restoration efforts toward r&oration of lands djacent to occupied habitat 

10. Direct restoration efforts toward improving tidal circulation to diked vvetlands that currently sustain partial 
tidal exchange. . 

11. Direct some habitat enhancernkts and restorations toward increasing habitat connectivity among existing 
and restored tidalmarshes. 

12. To the extent practicable, control non-native predator populations in occupied habitat and saltmarshes 
enhanced and restored under the ERP. 

13. Control non-native invasive plants in existing saltmarsbes where non-native plants have degraded habitat 
quality and in s,altmarshes restored under the ERP. 

14. Monitor the use of r&or& saltmarsh habitats by salt marsh harvest mice and the rate at which restored 
habitats arc c0lonizd . 

15. Acquire conservation easements to adjust grazing reg&s a+,c@ance wetland-to-upland transition habitat . --. .” -__.- - - . . . . ..- -._ -_..... 
conditions. 

16. To the extent consistent with CALPED Bay-Delta Program (CALPED) objectives, manage lands purchased 
or acquired under conservation casements that are occupied by the specks to maintain or increase their 
cmrent population levels. 

Biids 

California clapper rail Qkllus longirostri obs+us] 

1. The geographic prior&s for implementing ERP actions to protect, enhance, and restore saline emergent 

wetlands and associated habitats for the California clapper rail should be (1) Gal&s/Iguacio marshes and 
Napa marshes, (2) Sonoma marshes, Petaluma marshes, and Highway 37 marshes west of Sonoma Creek, (3) 
Point Pinole marshes, (4) Highway 37 marks cast of Sonoma Creek, and (5) the Contra Costa County 
shoreline. 

l ‘. 
’ . 
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:.. ::,- :: I’ TableD-5. Contikukd 

Birds (Continued) 
Federally Listed as Threatened or Endangered 

: .I *’ 
California clapper rail (Rallu Zon@rostris obso&zus) @&ted) 

2. Coordinate protection, enhancement, and restorationof saltmarsh and associated habitats with other federal, 
State, and regional programs (e.g., the San Francisco Bay Ecosystem Coals Project and USFWS species 
recovery phuu) that could affect management of current and historical habitat use areas. Coordination would 
avoid conflicts among management obje&ves and identify opportunities for achieving multiple management 
objectives. 

3. Restore wetland and pemnnial grassland habit&s adjacent to occupied nesting habitats to create a buffer of 
natural habitat This buffer would protect nesting pairs f?om adverse effects that could be associated with 
future changes in land use on nearby lands and provide suitable foraging habitat and nesting habitat suitable 
for the natural expansion of populations. 

4. Initial spe&s recoveiy efforts should be directed to locations where there are iminediate opportunities for 
protection enhancemen or restoration of suitable habitat. 

5. To the extent practicable, design dikes constructed in enhanced and restored saline emergent wetlands to 
. provide optimal wetland-to-upland transitional habitat. * 

6. Direct ERR saltmarsh enhancement efforts toward existing degmded marshes that are of sufficient size and 
configuration to develop fourth-order tidal channels (marshes would mostlikely need to be at least. 1,000 
==I- 8 

. 
7. To the extent practicable, de& saltmarsh enhancements and restorations ‘that provide low-angle upland 

slopes at the upper edge of msrshes to provide suitable and sufficient wetland-to-upland transitiqn habitat.- 
Transition habitat zones should be at least 0.25 mile wide. 

8. Manage enhanced and restored habitat to avoid or minimize impacts on the California clapper rail that could 
be asso&&d with recreational uses on lands acquired or managed under conservation easements. 

9. Direct ERR restoration actions toward improving tidal circulation to diked wetlands that currently sustain 
partial tidal exchange. 

10. Direct some habitat enhancements and restorations toward increasing habitat connectivity among existing 
and restored ti@al marshes. 

. . . ‘i 1; ‘i’b &’ &tes pm&&e, co&o1 non-native predator populattions irl occupied habitat and saltslarshes :’ .-. I 
enhanced and restored under the ERR. 

12. Identify and implement feasible methods for controlling invasive non-native marsh plants. 
13.. Monitor to determine use of restored saltmarsh habitat by Cal%omia clapper rails and the rate at which 

restored habitats are colonized. 

Least Bell’s vlreo (V&O belltipusilh) 

1. Coordinate protection and restoration of ripsrian habitat with other federal, State, and nonprofit programs 
(e.g., the least Bell’s vireo recovery plan team, R&&n Habitat Joint Venture, and USACE’s Sacramento 
and San Joaquin Basin Comprehensive Study) that could affect management of historical habitat use areas. : = 

* Coordination would avoid conflicts among management objectives and identify opportunities for achieving 
multiple management objectives. 

2. To the extent consistent with CALFED objectives, protect existing ripatian habitat from future changes in 
land use or other ktivities that could result in the loss or tegradation of habitat that would be suitably for 
reintroductions or natural colonization of the species. ‘. .. 

! ‘. 
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Table D-5. Continued 

Birds (Continued) 
Federally Listed as Threatened or Endangered 

: 
sy:. ’ 

,” 
Least Bell’s vlreo (Vim belliipusiaus) (Continuecl) ,,,.;;‘c. 
3. A portion of restored riparian habitat should be de&bed to include riparian scrub communities. 

4. To th6 extent pr&icable, restore riparian habitats in patch sizes sufEcient to discoin-age nest parasitism by 
brown-b&cowbirds. . 

.,a. ’ 
R@ikS 

Giant garter snake (Tliamnophisgigas) 

1. A substantial portion of tidal wetlands to be restored under the EF@ should be restored in the North Delta 
(the Yolo Basin and Bypass). 

2. To the extent consistent with CALFED objectives, protect e%isting and restore additional habitat in the east 
Delta tq create a corridor of suitable @itat lin@g Sto?~ I&es, the Cosumnes River, and White Slough. 

3. To the extent practicable, design setback levees in the resWred Stan: fakes/cosumnes River/White Slough 
habitat cxnridor to .&lude a mosaic of habitats. 

4. ‘Identify opportunitiq for imple&enting levee maintenance practices in the Delta that will maintain suitable 
levee habitat or minimiz the impacts of necessary maintenance on the species and its habitat 

5. Incorporate restoration of permanent or seasonal flooded (April-October) suit&e habitat as part of a mosaic 
of the seasonal wetland and ag?i&ltural land enhancements to be implemented under the ERP. 

6. To the extent c&&tent with CALFED objectives, locate EXP nontidal marsh restorations near existing 
occupied habitat, and design restorations to include suitable upland habitat at least. 200 feet around restored 
wetlands. 

7. To tbe extent consistent with CALFED objectives, design levees to be upgraded for flood protection or 
conveyance to ,$~corporate restoration of s&able wetland and upland b&&s for the giant garter snake. 

8. Iriclude impro&ments to and maintenance of suitable agricultural in&structure habitat (i.e., ditches, dmins, 
canals, and levees) as part of ERP actions!to improve wildlife habitat values associated with agricultural : 
lands. . . 

3. io’the exient ~k.istent with em obje&es, manage lands ~-E&Z& Gr ac&red n&r ~zx&ation 
easetneuts that are occupied by the species to maintain or increase their current pOpulatioti levels. 

10. Monitor suitable wetlands restored in the Delta Region adjacent to or near occupied habitats to assess if and 
when (relative to habitat maturity) giant garter snakes occupy restored habitat or to identify reasons they are 
not using restored and apparently suitable habitaL 

Fish 

Delta snMt (Bypomesus tmaspacifx~) and designated critical habitat 
1. Coordinate protection, enhancement, and restoration of occupied delta smelt hab&ats with other federal, 

State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Project, the Anadromous Fish 
Restoration Pn>gram, and USFWS recovery plans) that could afGect management of current and historical 
habitat use areas. Coordination would avoid conflicts among management objectives and ident@ 
opportunities for achieving multiple management objectives. 

2. To the extent conSiste.nt with CALFED objectives; direct ERP actions toward setting back levees in the south 
Delta to increase shallow&&x habitat. . 

CALFELI Bay-Delta Program BWogi& opinion 
U.S Fish and JWdllife fibvice 

D-5-4 

Tile D-5. fZXk?ED SpeCies Enhancement 
#nsmation Memum 

July 2000 



Table D-S. Continued 

Fish (Continued) 

- 
Federally Listed as Threatened or Endangered 

/ ,.*’ 
,.“” 

Delta smelt (Bupomesus transp~~~ific~~) and designated&&al habitat (Continued.) .,G’ 
3. Restore and enhance delta smelt habitat to provide &tabIe water quality (i.e., low concentrations of 

pollutit~) and substrates for egg attachment (submerged tree roots, branches, rock, and emergent 
vegetation) to importaut spawning areas. ,. 

4. Expand Interagency Ecological Pro& (EJ?) monitoring efforts in the south Delta for delta smelt. 
5. To the extent consistent with CALFED objectives, iuitiate impiemmtation of USFWSs “Rainbow Report’ 

or similar documentation to provide increased water quality in the south Delta and eliminate or reduce the 
need for iusudlation of barriers. 

6. Monitor to determine if artificial substrates are used by delta smelt for spawning, 
7. Protect critical rearing habitat from high salin@ (>2 parts per thousand [ppt’l) and high concentration of 

poJhttants fiomFebruary 1 to August 31. 
8. Allow delta smelt u&stri&ed access to suitable spawning habitat and brotect these areas from physical 

disturbance (e.g., heavy equipment operation) and flow distitption .&om December to July. Maintaining 
adequate flow and suitable water quality would attract migrating adults in the S acmmento and San Joaquin 
River cbauuels and their tributaries, including Cache and Montezuma Sloughs and their tributaries. ,, 

9. All in-channel modification proje& implemented under CALFED should usebest management practices to 
mirimke mobilization of sediments that might ~contain toxins, localize sediment movement, and reduce 
turbidity. 

Sacramento splittail (pogonichthys macrolepidotus) 
1. Coordinate protection, enhancements and restoration of occupied and historical S acramento splittail habitats 

with other federal, State, and regional programs (e.g., the San Francisco Bay Rcosystern Goals Project, the 
Auadromous Fish Restoration Program, irSFWS recovery plans, the Senate Bill [SB] 1086 program, and 
USACE’s Sacramen to and San Joaquin Basin Comprehensive Study) tbat could affect management~of 
curreat and historical habitat use areas. Coordination would avoid conflicts among management ObJectives. 
and identify opportunities for achieving multiple management objectives. . 

2. To the exteut ccnsis+at with CAWED objectives, remove diwmiw dams that block splittail access.to low% ._ 
floodplain river spawning areas. 

3.. Minin&e changes in the timing and volume of freshwater flows in the rivers to the BayDelta. 
4. To the extent consistent with CALFED &je&es, direct ERP actions toward setting back levees in the S0Ut.h 

Delta to increase shallow-water habitat. 
5. To the extent consistent with C!p;LFED objectives, reduce the extent of reversed flows in’ the lower San - 

Joaquin and Delta tini February through June. 
6. Reduce the loss of spiittail at south Delta pumping plants from predation and salvage handling and transport. 
7. Reduce the loss of young splittail to entrainment into south-Delta pumping plants. 
8. To the extent practicable, reduce the loss of splittail at 1,800 unscreened diversions in the Delta, 
9. Reduce losses of adult’splittail spawners’during their &ream migrations to recreational fishery harvest. 

10. To the extent consistent with CAWED objectives, improve Delta water quality, particularly in dryyears 
when pesticide levels and total dissolved solids are high. ‘. ‘. . . : 
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Table D-5. Continued 

Fish (Continued) 

Federally Listed as Threatened or Endangired 
,‘A .,.A. ..;, 

Sactiento splittail (.7%gonicM1~s mucrdepidotus (~,+&ed) 

11. To the extent consistent with CALFED objective&reduce the concentration of poWants in the Colusa Basin 
.drain and other agricultural drains into the Bay-Delta and its watershed. 

12. Modify operation of the DCC to mbrimize the potential to &crease exposure of splittail population in the 
Delta to the south-Della pumping plants. 

13.. Modify operation of the barrier at the Head of Old River to minimize the potential for drawing splittail 
toward the south-Delta pumping plants. 

14. To the extent practicable, design and construct overflow basins tkxn existing leveed lands in stages using 
construclion design and operating schemes and procedures developed through pilot studies and project 

. experience. The purpose of this action is to minimize, the potential for stranding splittail as waters recede 
fkonl overflow arcas. 

15. Design and construct a new intake screen system at the entrance to Clifton Court For&y that minimizes 
potential indvemknt of splittaih Connect intakes of Tracy Pumping Plant to Clifton Court Forebay. 

16. Consistent with CAWED objectives, design mnc@ications to south-Delta channels to improve circulation 
and transport of nor&of-Delta water to the south-Delta pumping plants. This action would ensure that 
habitat supports splittail and that transport of splittail to the south-Delta punpiing plants is not increased. 

17. To the extent practicable, de&i sksonal wetlands that have hydrological connectivity with occupied 
channels to reduce the likelihood of stranding and to provide the structural conditions necessary for 
spawning. 

18. To the extent consistent with CALJTD objectives, protect spawning &as by providing suitable water 
quality (ie., low concentrations of polhnants) and substrates for egg attachment (e.g., submerged tree roots 
and branches, and above-water and submersed vegetation). 

19. Avoid or mininke adverse eff’ on rearing habitat of physical distutbance (e.g., sand and gravel mbhg, 
dilcing, dredging, and levee or bank protection and maintenance) and floti disruption (e.g., water diversions, 
in-channel bat-r+, or tidal gates). 

22. To the extent consistent with CALFED objectives, provide unreshicted access of adults to spawrung habitat 
Tom December to July by maintaining adequate flow and water quality, and mini@ing disturbance and 
flow d.ismption. 

22. Expand IEP monitoring efforts in the south Delta for Sa cramento SplittaiL 

23. To the extent consistent With CALFED objectives, initiate implementation of the USFwS’s “Rainbow 
Report” or similar documentation to provide increased water quality in the south Delta and eliminate or 
reduce tbe need for instalktion of barriers. 1 

24. To the extent consistent with CALFED objectives, reduce the effects on splittail fi-om changes in reservoir 
operations and ramping rates for flood control. 

25. To the extent consistent with CALFED objectives, red&e the loss of tkshwater and low-salinity splittail 
habitat in the BayDelta as a result ofreductions &Delta inflow and outflow. 

26. To the extent co&tent wiih CALFiZD objectives, hzreaseI tie frequency of flood bypass flood& &non- 
wet years to improve splittail spawning and e&y rearing habitat. 
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Table D-5. Contikd 

Federallv Listed as Threatened or Endangered 

Fish Kontinuedl 
.,. ., ,/’ 

Sacramento splittail (Pogonichthys macrolep&~) .(Continued) 
27. To the extent consistent with CALFBD objectives,knsure tbat the Yolo and Sutter Bypasses are flooded 

during the spawning season at least once every 5 years. 
28. To the extent consistent with CALPBDobjectives, improve the frequency, duration, and extent of bypass 

floodiuginallyears. 
29. Develop a water roanageknt plan to allocate multiyear water supply in reservoirs to protect drought-yea 

supplies and the source of wink-spring Delta inflow and outflow needed to sustain splittail and their 
habitats. 

Invertebrates _ 

Delta green ground beetle (l%phrus v&a!&) and designated critical habibi 
1. Coordinate protection, enbaucement, and restoration of delta green ground beetle populations and its habitat 

with other federal and State programs(e.g., USFWS species recovery plans and management of the Jepson 
Prairie Preserve) tbat could affect management of current and historical habitat Coordination would avoid 
codicts among management objectives and identify opportunities for acbieviug multiple management 
objectives. > 

2. Direct BRP actions toward prokcting, enbanciug, and restoring suitable vernal pool and associated grasslaud 
habitat within the species historical ege, including expansion of Jepson Prairie Preserve westward to Travis 
Air Force Base. 

3. To the extent consistent with BRP objectives, direct BRP actions toward protection of the Davis Antenna 
Site population. 

4. Conduct surveys to identify suitable l&tat, including enhanced and +orcd habitats,, for establishment of 
additional populations in the Delta aud Bay Regions, and implement species iutroductions to establish three 
additional populations. 

5. To the extent consistent with CAL,FBD objectives, mauage lands purchased or acquired under couservation’ 
easements that :are occupied by the species to maintaiu or iucrease cuxrent population levels, aud enhance occupied.iisbit8t ..: ,‘ . .* ‘_ ,.. . . . -- . . . - I. . ,. _ ,. _ 

Valley elderbeny longhorn beetle (Desmocerus cuZ@wnicus dmorphus) and designated critical habitat 
1. Coordinate protection and restoration ofriparian l&tats with other federal and State programs (e.g., 

USFWS recovery plans, the SB 1086 program, and USAcE’s Sacramento and San Joaquin Basin 
Comprehensive Study) that could affect mauagement of occupied and historical habitat use arcas. 
Coordination would avoid conflicts among mauagement objectives and identify opportunities for achieving 
multiple management objectives. 

2. Within the species’ current range, design RRP iiparian habitat eubancements and restorations to include 
suitable ripsrian edge habitat, including elderberry savama. ., ,. . 

3. Initially direct BRP riparian b&tat actions toward enhancement and restoration of habitat located near 
occupied habitat to encourage the natural expansion of the species’ range. 

4. Include sufficient buffer habitat around suitable restored and enhanced habitat witbin the species’ range to 
reduce adverse effects associated witb pesticide drift. . . . -. ,- : . . 
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Table D-5. Cont&ed 

Federally Listed as Threatened or Endangered 
“’ 

Invertebrates (continued) /’ 
<_1’ 

Valley elderberry longhorn beetle @esmocerus c&fi@& dimolphus) and designated cr%&zal habitat 
(contiuued) 

5. To the extent consistent with Cm objectives, implement levee maintenance guidelines to protect 
suitable habitat ,: ’ 

6. To the extent consistent with CALJ%6objectives, desigu levees to encourage the establkhment and long- 
mm maintenance of suitable habitat. 

Lange’s metalmark butterfly (Apodemia nuwn~o khgei) 

1. Coordinate protection and restiration of inland d&e scrub habitats with other programs (e.g., USFWS 
recovery plans and management of the Antioch Dunes preserve) that could afkct management of occupied 
and historical habitat use areas. Ckndination would avoid conflicts among ma&gement objectives and 
identify opportunities for achieving multiple tigement objectives. 

2. Conduct surveys to locate potential habitat restoration sites on Tinnin ioils and identi@ opporkmilies for and 
implement pemaient protection restoratioq and management of these habitat to enhance hab$at conditions 
for the Lange’s me&&x&. 

3. Monitor enhanced and restored habitat to determine the success of enhanceme@ and restoration methods, 
and to determine the response $t$e Lange’s metahnark populations to management. 

Plants 

Soft bird’+beak (Cor~ianfhus moI.Iis ssp. m&s) _ 
1. Expand potential habitat by improving tidal circulation to dkd wetlands that sustain some editing 

exchange. 

2. Identify opport@ies for establishing new populations or expanding existing populations and habitat 

3. Establish soft lkrd’s-beak populations to existing and re$ored suitable habitat 

4. Control and reduce populations ofnoil-native marsh species with potential effects ‘on soft bird%beak a~.~d 
potenti soft bird’s-beak habitat. .: _._ . . .~.__ - .- ... . . ,-,---.-._- - . . . --.- -.-. .-- . . . . . __- .__,_ ,__.. * __. _ _.__ _,_ __,.., I 

5. Monitor.& population &e and vigor ofall extant occurrences at a 2-year interval for tie durakk (Pf- - ..-. “_‘-.-- 
program; design and implement remed&ion measures if the recovery goal is not met 

6. ModiQconservationrneasm~ xc&&g to the adaptive management pro&s as more understanding is 
devehqed of recovery needs. 

Suisun thistle (Cinium hydropilm var. hyaikophilum) 

1. Identify opporhmities for establishing rtew populations or expanding existing populations and habitat. 

2. Control and reduce populations of non-native marsh species that might affect Suisun thistle and potential - 
Suisun thistle habitat 

3. Monitor the population size and vigor of all extant occuxences at a 2-year interval for the duration of the 
Program 

4. Mod@ conservation measures according to the adaptive management process as more undesstanding of 
recovery needs is developed. -... _ . . ._ 
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Table D-5. Cont&ued 

Plants (Coxlti~ 
Federally Listed as Threatened or Endangered 

2’ / 
, 

AntiOch DMes evening-primi=Ose (Oenoulero deZ&ks~p~ bowellii) and designated critical habitat, and 
Contra Costa wallflower (Bys~um cap&turn ssp. an@stiatum) and designatid critical habitat 

1. Coordinate protection and restoration of inland dune scrub habitats with other programs (e.g., USPWS 
recovery plans and manageinent of the A@ioch Dunes Preserve) that could a&ct management of occupied 
and historical habitat Coordination w,ould avoid conflicts among management objectives and identify 
opporhmities for achieving multiple management objectives. 

2. Conduct meys .to locate potential habitat restoration sites on Tinnin soils. Identify opportunities for aud 
implement permanent protection, restoration, and management of habitat to enhance habitat conditions for 
these species. 

3. Bnhance am-l maintaiu existing oceurreuces. 
4. Auuually monitor establishrneut success and modify establishment and management techuiques as needed 

usi.ugadaptiveruauagement. I:, 
‘. Crampton’s ,jnctoria.(Tuctoricr mucronata) . 

1. Establish three new self-sustaining populations in conjunction with establishment of Delta green ground 
beetle populatious. , 

2. Maintain existing populatious..,~ , . 

Other Evaluated Species 

SiUl Pablo California vole (Mkrotus californicus sunpabloensis) 

1. Coordinate protection, enhaucemeut, and restoration of saltmarsh and associated habitats with other federal, 
State, aud regional programs (e.g., the Sau Francisco Bay Ecosystem Goals Project and USJWS species a 
recovery plans) that could affect management of current and historkcal habitat use areas. Coordination would, 
avoid couflicts among managemeut objectives aud identify opportuuities for achieving multiple mauagcmeut 
objectives. .‘., 

. .~. 2. Restore’ktkud and per&u.ial gr&$d .&Wats adjaccut to. accupkd habitats to Z&&I-buffer ofuati . 
habitat. This buffer would protect populations from adverse effects that could be associated with future 
changes in land use on nearby lands and provide habitat suitable for the natural expansion of populations. 

3. Manage enhanced and restored habitat to avoid or minimize impacts on the San Pablo California vole that 
could be associated with recreatioual uses on lauds acqtied or managed under conservation casements. 

4. To the extent practicable, acquire, restore, and mauage historical tidal saltmarshes and surrounding lands -. 
occupied by the San Pablo CaUomia vole along the west side of Point Piuole to tidal marsh with sufficient 
wetland-to-upland transition and tijacent uplaud habitat to .@prove habitat conditions for the species. 

5. To the extek practicable, control non-native prcdator’populations in occupied habitat and &marshes . 
enhanced and restored under the FRP. 

6. Identify and implement feasible methods for controlliug,invasive non-native marsh plants. 
7. To the extent consistent with CALFED objectives, manage lands purchased or acquired under conservation 

easements that are occupied by the species to maiutaiu or iucrease their current population levels,, .,_ .- ‘. ‘. 
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Table D-5. Continued 

Mammals (Contiued) 
Other Evaluated Species 

.,’ _I , *’ ,,..i 
,” 

Suisun ornate shrew (sorex ornaacs sinuosus) _., a,:>..’ 
. ...,- 

1. The geographic priorities for implementing ERP actrons to protect, enhance, and restore saline emergent 
wetlands and associated habitats for the Suisun ornate shrew should be (1) western Suisun Marsh, (2) Napa 
marshes and eastem Suisun Marsh, a+,@) Sonoma musks and Highway 37 marshes west of Sonoma 
Creek. :I’ .’ 

2. Coordinate protection, enhancement, aud restoration of saltmarsh aud associated habitats with other fderal, 
State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Project and USFWS species 
recovery plans) that could affect management of current and historical habitat use areas. Coordination would 
avoid conflicts among managemcut objectives and identify opportunities for achieving multiple management 
objectives. 

3. Initial speck recovery efforts should be directed to locations where there are immediate opPortu&ies for 
protection, enhancemen& or restoration of s&able habitat 

4. To the extent practicable, direct FRP saltmarsh enhancement efforts &vard existing degraded marshes that 
are of sufkient size and configuration to develop fourth-order tidal channels (marshes would likely need to 
be at least 1,000 ‘acres). 

5. Restore wetlands and perennial grassland habitats adjacent to occupied habitats to create a buffer of natural 
habitat This buffer would protect populations from adverse effects that could be associated with future 
changes iu land use on &afbyla.&ls and provide habitat suitable for the natural expansion of populations. 

6. To the extent practicable, design saltmarsh enhancements and restorations that provide low-angle upland 
slopes at the upper edge of marshes to provide suitable and suflicicnt wetlands-to-upland transition habitat 
Transition habitat zones should be at least 0.25 mile wide. 

7. Manage enhanced and mstored habitat to avoid or minimize impacts on the Suisun ornate s&e* that could 
be associated yith recreational uses on lands acqnired or managed under conservation easements. 

8. Direct dtmarsh habitat enhancements and restoration toward increastig habitat conmctitity among 
existing and restored tidal marshes within the range’of the Suisun ornate shrew. 

9. To the extent &acticable, design dikes cmtructed in enhanced and restored saline emergent wetlands to 
.f f provide optimal we~~t~~~d bison abut ._- __ -I--- -. _” ___ _ _, _. _ - _ _ I___ : ..-_.. i..- _ _. _ 

. 
10. Identify and i@ement’fkasible methods for controlling invasive non-native marsh plauts. 

11. To the extent practicable, control non-native predator populations in occupied habitat and saltmarshes 
enhan~edandrestoredundertheElW. 

12. Provide interim management of occqied’saltmmhes to maintain source populations until restored habi’&ts 
have developed suf&iently to provide suitable habitat ., 

13. Acquik conservation easements to adjust grazing regimes to enhance wetlands-to-q&and ?mnsition habitat 
conditi0m in occupied habitat. 

14. Conduct research to determine use of restored saltmarsh habitats by Suisun ornate shrews and the rate at 
which restored habitats are colonizedl 

. 
. 

. 
.. . 
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Table D-5. Conti%d 

Other Evaluated Sped= 
Bii ,.I’ ” ..’ I 
Bankswallow@p&ir@du) 

/’ 
/’ 

1. Coordinate protection and restoration of channel meander belts and existing bank swa&w cc&&es with 
other federal and State programS (e;g., the SB 1086 program and USACE’s S acramento and San Joaquin 
Basin C~mprehensivc Study) that could affect management of current and historical habitat use areas. 
coordination would avoid conflicts eg management objectives tid identify opporhm&s for a&eeg 
multiple management objectives. 

2. Pmp~~ed ERP actions designed to protect or restore stream meander belts shduld initially be implemented 
. along reaches of the Saw River and its tributaries that support nesting colonies or nesting habitat, 

3. Monitor to determine the response of bank swallows to restoration of stream meander bells and riparian 
habitat. 

4. Coordiuate with the U.S. Bureau of Reck&&ion ant &if” Department ofWater Reso&ces (DWR) to 
phase spring-summer reservoir releases in a manner that would reduce the potential for adverse effects on 
nesting colonies that could result from large, pulsed @ases. , 

5. To the extent con&tent with CWED objectives, protect all known nesting colonies from future changes in: 
land use or activities that could adversely affect colonies. 

Califorh black rail (Zateralhs&maicensis c~nrmicul~s) 8 
1. The geographic priorities for i&&menting ERP actions to protect, enhance, and restqre saline emergent 

wetlands and associated habitats for the California black rail within the Bay Region should be (1) western 
Suisun Marsh, (2) GtdhadIgnacio marshes, Napa marshes, and eastern Suisuu Marsh, (3) Sonoma marshes, 
Petaluma marshes, and Highway 37 marshes west of Sonoma Creek, (4) Point Pinole qarshes, (5) Highway 
37 marshes f+tst of Sonoma Creek, and (6) the Contra Costa County shoreline. 

2. Coordinate protection, enhancement and restoration of saltmarsh, &shwater marsh, and associated habitats 
with other federal, State, and regional programs (e.g., t$~ San Francisco Bay Ecosystem Goals Project and 
USFWS species recovery plans) that cbuld a&t management of current and historical habitit use areas. 
Coordination would avoid conflicts among management objectives and identify opportunities for achieving L 
multiple nmiagement objectives. 

,‘. . -. 3: Restore w&ml a& p~ern&p&& h&atsdj-~&-t&~r@d ~e&i.&&it& to Create a..buffy of- . .-.-. 
natural habitat. This &tier would protect nesting pairs f?om adverse effects that could be associated with 
&ore changes in land use on nearby lands and provide.suitable foraging habitat and nesting habitat suitable 
for the uatmal expansion of populatious. 

. 
4. Iuitial species recovery efforts should be directed to locations where there are immediate opportunities for 

protection, enhancement, or restoration of suitable habitat. 
5. To the Fxtent practicable, design dikes constructed in enhanced and restored saline emergent wetlands to 

provide opt&al wetland-to-upland transitional habitat. 
6. Direct ERP saltmarsh and &shwater marsh enhance&& efforts toward existing degraded marshes that are 

of sufficient size and configuration to develop fourth order tidal channels (marshes would most likely need to- ” 
be at least 1,000 acres). 

7. To the extent pmcticable, design saltmarsh and fieshwaier marsh enhancements and restorations that provide 
low-angle upland slopes at the upper edge of marshes to provide suitable and sufficient wetland-to-upland 
transition habitat’ Transition habitat zones should be at leyt 0.25 mile wide. ‘.. ._ 
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Table D-5. Contixiued 

Other Evaluated Saties 
: 

Birds (Contin&) . . .’ :’ ,.- 
CaIifornia black rail (Lafera&s jam&ce&s eoi~rnicu~) (Continued) 

8. Manage enhanced and &stored habitat to avoid or “l”* mmunize impacts on the California black rail that could be 
associated with recxeational uses on lauds acquired or managed under conservation easements. 

9. Direct ERP habitat restxxations toward improving tidal circulation to diked wetlands that currently sustain 
partial tidalexchange. /‘ 

10. Direct some habitat enhancements and restorations toward increasing habitat conuectivity among existing 
andrfmtstoredtidaImarshes. 

Il. To the extent practicable, conlrol non-native predator populations in occupied habitat and saltmarshes and 
freshwaterma~&e.s enhanced and restored under the ERP. 

12. Identify and implement feasible methods for controlling inv&ive non-native xna& plants. 

13. Monitor to determine use of restored saltmarsh and fir&water nmsh.ha@ats by Calif&& black rails and 
the rate at which restored habitats are colonized. “i. 

14. Acquire conservation easements ‘in occupied habitat to adjust grazing regimes and enhance wetland-t* 
upland transitionhabitat conditions. 

California yellow warbler (Zkindroicapetechia bre~de@ and Lit& flow fIpt&er (Empiii~nax tkZiTi 
brewsteri? 5- - 

1. Coordinate protection and res@ration of riparian habitat with other federal, State, and nonprofit programs 
(e.g., the Rip&n Habitat Joint Venture, the SB 1086 program, and USACE’s S acramento and San Joaquin 
Basin Comprehensive Study) that could affect managexnent of current and historical habitat use areas. 
Cooxdination would avoid conflicts Fng management objectives and identify opportunities for achieving 
multiple management objectives. 

2. To the extent consistent with CALFED objectives, protect e&&g suitable r$rian habitat conidors ffOXn 
fihue change&n laud use or othex actitities that could result in the loss or degradation of habitat. 

3. A portion of restored riparian h&&at should be designed to include riparian scrub comnnmities. 

4. To the extent &x&able, restore riparian habitats in patch sizes sufficient to discourage nest parasitism by __i bmmeh& -*%-&-;- - .:. -.- _.-.+.. - -.... --~- _..._. _ _-____.. ‘.: ,,, .; _ _, .; ,, ,_ ,, _ _ _, _ 

Greater sandhill crane (Grus cam&e&s +&far) 

1. To the &t consistent with CALJXD objectives, implement ERP actions in concert with the species 
recovery strategies ident&d in Assembly Bill 1280 and the Pacific Flyway Plan 

2. Implementation of proposed ERP actions to enhance agricurtural habitatsshould give priority to impxotig 
the abundance and availability of upland agriculti forage (e.g., corn and winter wheat) in tie- care use area 
centered arotid Bract Tract. 

3.li@~Wion of proposed ERP actions to restore &lands should give priority to ‘&stotig and lnanag& 
wetland habitat within the core use area centered on Bract Tract tbat would provide suitable roosting habitat. 

4. Avoid or minimiz e recreational uses in the core area centered on Bract Tract that could disrupt crane babitat 
use patterns f&n October through March. 
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Table D-5. Continued 

Birds (coatinued) . 
other Evaluated Species 

i .I .7 

Greater sandhill crane (GM ctzm&sis tab&a) (Codyed) 
5. TO the extent cons&tent with CALJ?BD objectives;~‘least 10% of agricultural lands to be enhanced under 

the ERP in the Delta and the Butte Sink should be managed to increase forage abundance and availability for 
cranes. priority should be given to implementing these habitat improvements within 10 miles of the core 
habitat centered on Bract Tract ,I ’ 

6. Monitor to determine use of protected, restored and enhanced habitats by sandhill cranes‘in core wintering 
areas. 

Saltmtih COIUIUOXI yellowthroat (Geothlypis @&has shuosu) 

1. The geographic priorities for implementing BRP actions to protect, enhance, and restore saline emetgent 
yetlands and associated habitats for the sahmarsh common yellowthroat should be (1) GallirWIgnacio 
marshes and Napa marshes, (2) Sonoma marshes, Petaluma marshes, and Highway 37 marshes west of 
SO~OUM creek, (3) Point Pinole marshes, (4) Bighway 37 marshes east of Sonoma Creek, and (5) the Contra 
Costa Colmty shoreline. 

2. Coordinate protection, enhancement, and restoration of saltmarsh and associated habitats with other federal, 
State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Project and USFWS species 
recovery plans) that could affect management of current and historical habitat use areas. Coordination would 
avoid conflicts among management objectives and ident@ opportunities for dchieving multiple managemeut 
objectives. 

3. Restore wetland and pemnuial grassland habitats adjacent to.occupied nesting habitats to create a buffer of 
natural habitat. This buffer would protect nesting pairs from adverse effects that could be associated with 
future changes in land use on nearby lands and provide suitable foraging habitat and nesting habitat suitable 
for the natural expansion of populations. 

4. Initial species recovery efforts should be directed to locations where there are immediate opportunities for 
prdteetion, enhancetnent, or restoration of suitable habitat . 

5. To the extent practicable, design dikes constructed in enhanced and restored saline emergent wetlands to 
provide opy wetland-to-upland transitional habitat. 

6. Direct BRP saltroa~&~~c~~ent efforts toward &sting degktdcd marshes +&at arc of sufficient size and - ., 
configuraton to develop four&order tidal channels (marshes would most likely need to be at least 1,000 
acres). 

7. To the extent practicable, design salunarsh enhancements and restorations that provide low-angle upland 
slopes at the upper edge of marshes to provide s&&and sufficient wetland-to-uplandtransition habitat 
Transition habitat zones should be at least 0.25 mile wide. _. 

8. Manage enhanced and restored habitat to avoid or mbimize impacts on the saltmarsh common yellowthroat 
that could be associated with recreational uses on ,@I& acquired or managed under conservation easements. 

9. Direct BRP restorations toward improving tidal circulation to diked wetlands that currently sustain partial -c-. ” tidal exchange. 
10. Direct some habitat enhancements and restorations toward~increasing habitat connectivity among existing 

and restored tidal marshes. 
11. To the extent practicable, control non-native predator populations in occupied habitat and saltmarshes 

enhanced and restored under the ERP. . . ‘. .: ,, 

:. 
. 
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Table D-5. - Co&&d 

Birds (Continued) 
Other Evaluated Species 

:,’ _- _I , /,. > 
Saltmarsh common yellow-throat (Gwthlypis t&has si&&aj (Continued) 

12. Identify and implemeut feasible methods for control&g invasive non-native marsh plants. 

13. Monitor to debnine the use of restored saltmarsh habitat by saltmarsh common yellowthroats and the rate at 
which restored habitats are colouized ;, :+ 

San Pablo sing sparrow (ikW0spi2a rni& samuelis) _. 

1. The geographic priorities for implemeuting ERP actions to protect, enhance, and restore saline emergent 
wetlands and associated habitats for the San Pablo song sparrow should be (1) GaEuasAguacio marshes and 
Napa marshes, (2) Sonoma marshes, Petaluma marshes, and I-Iighway 37 marshes west of Sonoma Creek (3) 
Point Pinole marshes, and (4) Highway 37 marshes east of Spnoma Creek 

2. Coordinate protection cnhancw aud ktidmiion of saltmarsh and associated habitat5 with other federal, 
State, and regional programs (e-g, the San Fraucisco Bay Ecosystem Goals Project and USFWS species 
recovery plans) that could af%ct managemeut of cmrent aud historical habitat use areas. Coordination would 
avoid conflicts am&g management objectives and identify opportunities for achieving multiple mauagement 
objectives. 

3. Restore wetlands and pem@al grassland habitats adjacent to occupied nesting habitats to create a buffer of 
natural habitat This buffer would protect nesting pairs from @verse effects that could be associated with 
f$su-e chauges iu laud use on lrearfby lands and provide suitable foraging habitat and nesting habitat suitable 
for the natural expansion of populations. 

4. Initial species txwwxy efforts should be directed to locatioti where there are immediate opportunities for 
protecticpn, enhancm$ or restoration of suitable habitat 

5. Des&u dikes constructed in enhauced and restored saline emergent wetlauds to provide optimal wetlauds-to- 
upland transitional habitat. 

6. To the extent practicable, direct ERP saltmarsh euhancement efforts toward existing degraded marshes that 
are of sticient size and configuration to develop fqxth-order tidal channels (marshes would most l&ely 
need to be at le@ 1,000 acres).’ 

7. Te the 0t p!mcticabIe, desia sal!zna&.~c~~ and x&orations that provide-low-augle @laud 
‘slopes at tbe upper edge of marshes to provide suitable aud suffxieut wetlands-to-upland transition habitat. 
Transition habitat zones should be.at least 0.25 &le wide. 

8. Manage enhanced and restored habitat to avoid or miuimiz e impacts on the San Pablo song sparrow that 
could be associated with remational uses on lauds acquired or managed under conservation easements. 

9. IdentiQ and implement foible methods for controlling invasive non-native nosh plants. . 
10. Conduct research to determiue use of restored saltmarsh habitats by San Pablo song spm~ws and the rate at 

which restored habitats are colonized 

11. To the extent practicable, control non-native predator populations in occupied habitat and saltmaxshes 
enbauced and restored uuder the ERP. 

I . . . . 

- . 

- - 
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\ Table D-5. Cont6Md 

Other Evaluated Species 
Bii (continued) ,,” 

,F 

SuisunS0~gsparrow(MelospiznmelodiomPuillaris) .,,,* 
1. ‘Ihe geographic priorities for implementing BRP act&s to protect, enhance, and restore saline emergent 

wetlads and associated habitats for the Suisnn song ~~ITOW should be (1) western Suisun Marsh, (2) 
eastern Suisun Mar& and (3) the Contra Costa County shoreline. 

2. Coordinate protection, enhancement, a&estoration of saltmarsh and associated habitats with other federal, 
State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Project and USFWS species 
recovery plans) that could af&ct v t of cunent and historical habitat use areas. Coordination would 
avoid conflicts among management objectives and identify opportunities for achieving multiple management 
objectives. 

3. Restore wetlands and pemnnial grassland habitats tijacent to occupied nesting habitats to create a bnffkr of 
natural habitat, This buffer would protect n&ing pairs from adverse effects that could be associated with 
future changes in land use on nearby lands and provide suitable foraging habitat and nesting habitat suitable 
for the natural expansion of populations. ?. . 

4. Initial species recovery efforb shonld be directed to locations where there are immediate opporhmities for 
protectioI& enhancement or restoration of suitable habitat 

5. To the extent practicable, desiga dikes constructed in enhanced and restored saline emergent wethqds to 
provide optimal wetlands-to-upland transitional habitat. . 

6. To the extent practicable, dire; BRP saltmarsh enhancement efforts toward existing degraded marshes that 
are of sufficient size and configuration to develop fourth-order tidal channels (marshes would most likely 
need to be at least 1,000 acres). 

7. To the extent practicable, design saltmarsh enhancements and restorations that provide low-angle upland 
slopes at the upper edge of marshes to provide suitable and sufficient wetlands-to-upland transition habitat 
Transition habitat zones should be at least 0.25 mile wide. 

8. Co&l non-dtive invasive plants inexisting saltmarshes where non-native plants have degraded habitat 
qnality and in saltuxushes restored under the ERP. 

9. Manage enbaqzed and restored habitat to avoid or minimize impacts on the Suisun song sparrow that could 
be associated with recrea$onal.mes..on km+ acqujred or managedunder~conservation easemen? on,,t$?. 
Suisunsongsparrow. 

10. Direct saltmarsh habitat enhancements and restorations toward increasing habitat connectivity among 
existing occupied and restored tidal marshes. 

11. To the extent practicable, direct BEP restorations to improve tidal circu@ion to diked wetlands th+t currently 
sustain partial tidai exchange. . 

12. To the extent Ixacticable, control non-native predator populations m occupied habitat’and saltmarshes ’ 
enhanced and restored under the BRP. 

13. Identify and implement feasible methods for controlling invasive non-native marsh plants. -:::’ 
14. Conduct research to determine use of restored saltmarsh habitats by Suisun song sparrows and the rate at 

which restored habitats are colonized. : 
‘15. Acquire conservation easements to adjust grazing regimes to enhance wetlands-to-upland transition habitat 

conditions. * ‘. . . 
: : 1 

., . 
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Table D-5. Centi;luch 

Birds (continuea) 
Other Evaluated Species 

,. _’ .<i 2 
Swainson’s hawk (Blrieo swainson~ 

1. Proposed ERR actions designed to restore valley/fo&hill riparian habitat should initially be implemented in 
the Delta. 

2. To the extent pm&able, design restored, seasonal wetlands in occupied habitat to provide over-winter refuge 
for rodents to provide source prey populations during spring and summer. 

3. To the extent consistent with CALFED objectives, enhance at least 10% of agricultural lands to be enhanced 
under the ERR in the Delta, Sa cramento River, and San Joaquin River Regions to increase forage abundance 
and availability within 10 miles of occupiedhabitat 

4. To the’extent consistent with CALFED objectives, manage lands purchased or acquired under conservation 
easements that are occupied by the species to maintain or iucrease their current population levels. 

5. To the extent practicable, manage restored or enhanced habitats under the ERP to maintain desirable rodent 
populations and minimiz impacts associated with dent conuoL ) 

WestemyeDow-bikd cuckoo (Cl%cp americanus 0cci.k~) 

‘1. Coordinate protection and restoration of riparian habitat with other federal, State, and nonprofit programs 
(e.g., the Riparian Habitat Joint Venture, the SB 1086 progmm, and USACE’sSa cramento and SanJoaquin 
Basin Comprehensive Study) mcould affect management of current and historical habitat use areas. 
Coordination would avoid con&s among managemeut objectives and identify opportunities for achieving 
multiple management objectives. 

2. Initially direct ERP actions to restore suitable valley/foothill riparian forest and woodland along at least 10 
contiguous miles of channels in the Delta to create a riparian forest corridor at least 200 meters tide. 

3. Restore contiguous blocks of suitable valley/foothill riparian forest and woodland at least 200 meters wide 
and 500 acres in size along reaches of the Sacramen to 
CohJsa). j: 

Riveradjacent to occupied habitat (Red Huff to 

Fish 

Long@ smelt (Sph~c@s thaZ+thp) ..- .d ..-_. - . . ..-.___ .._..- _ ..__.. ,_ _,_ ,_ ,_.,_ _ _,,.,, _ 
’ 1. Coordinate protection, euhancement, and restoration of occupied longfin smeh habitats tith other federal; 

State, and regional programs (e.g., the San Francisco Bay Ecosystem Goals Froject, the Anadromous Fish 
Restoration Program, and USFWS recovery plans) that could affect managemeut of current and historical 

- habitat use areas to avoid conflicts among management objectives and identify opportunities for achieviug 
multiple management objectives. 

2. Improve January and February flows for the long&~ smeh during the second and subsequent years of drought 
periods. . 

3. Provide sufEcient Deha outflows for the long&~ smelt fkom December tbrough March. 
1 4. Provide suitable water quality and substrates for egg attachment (submerged tree roots, branches, rock, aud.. 

emergent vegetation) to spawning areas in the Delta and tributaries of northern Suisun Bay. 

5. Provide unrestricted access to suitable spawniug habitat and protect these areas from physical disturbaxe 
(e.g., heavy equipment operation) and flow disruption from December to July. Maintairkg adequate flow 
and suitable water-quality would attract migrating adults in the Sacramento and San Joaquin RivkrchauneLs 
and their tributaries, including Cache and Montezuma Slou& aud their tributaries. 

6. Conduct research to determine the relatiouship between X2 and longfiu smelt abundance and distribution. 
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Fish (Continued) 
Other Evaluated Species 

.>.I 
, 

Longfin smelt (Spirinchus fh&ichthys) (Continued) y’ 

7. Consistent with CAWED objectives, mobilize orga& carbon iu the Yolo Bypass to improve food supplies 
by ensuring flow through the bypass at least every other year. 

8. Consistent with CALFED objectives, opera& diversions to uinimh adverse effects of diversions on longfin 
smelt during the peak spawning peri&(JanwMarch). 

9. To the extent consistent with CALFED objectives, protect the S acramento and Saq JoaquinRivers and 
tributay cbaimels fkom physical disturbance (e.g., sand and gravel mining, diking, dredging, and levee or 
bank protection and maintenance) and flow disruption (e.g., water diversions that result in enuainment aud 
in-channel barriers or tidal gates) from’February 1 to August 31. 

10. Protect critical rearing habitat frou~ high salinity (>2 ppt) ancl high concentrationof pollutants from February 
ltoAugust31. 

Sacramento perch (drchoplites interruptus) ? 
1. Cokdinate protection, enhancement, and restoration of the Sa cramento perch and its habitats with other 

f&ml, State, and regional programs (e.g., USFWS recovery plans) that could affect management of current : 
and historical habitat use areas. Coordination would avoid contlicts among management objectives and 
identify opportunities for achieviug multiple management objectives. ~ 

2. Implement reintroductions int&suitable habitat, and manage habitat to maintain introduced populations. 
- 

PkUltS / 
Alkali millwetch (Atragaius tener var. tener) 

1. Protect e&W populations, and reintroduce species near extirpated populations. 
2. Monitor status and distribution of populations for the duration of CALFED, and desigu and implement 

conservation measures. if a decline in population size or vigor is observed 
Bristly sedge (Carexcmnosa) 

1. Identify and implement opportunities to restores&able wetland habitat witbin ERP nontidal freshwater 
marsh restoration actions. ,. .,,^ - . . .- . . .t . .,. ,, . ,, . ,( ,,, 

Delta coy&-thistle (Byngium racemosum) 
. _, . “.” ” . : ,’ 

1. Survey all extant populations and other suiteble habitat and update ecological, population, and land 
ownership information. 

2. Based on survey results, bring at least an additional 10 of the largest naturally occurring populations that are 
viable in the long term into permanent protected status and provide sufficient buffers for each. New _ 
populations will be evaluated based on geographic representation, viability, genetics, ecology, and 
opportunity for long-term protection, The objective is to establish a collection of protected populations that. 
represent the full range of the species’ biological and ecological amplitude. 

3. Manage the protected populations for long-term viability. This measure ‘includes research into the coyote- ~ : :% 
thistle’s ecological requirements (biotic and abiotic) and appropriate management strategies. Evaluate and 
implement appropriate habitat management measures for maintaining populations and suitable habitat. 

4. Establish and protect new populations iu newly created floodplain habitat along the San JoaquinRiver and 
associated sloughs in Merced and Stan&us couuties. Studythe genetic structure of extant populations 
before establishment activities begin so that new populations are created using appropriate genetic stock 
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Table D-5. Conthkl 

. Plants (Continued) 
Other Evaluated Species 

_c’ .#I 

Delta coyote-thistle (Eiynghm racemosum) (Continued) */.. - . 

5. WbE, enhance, and protect unoccupied suitable habitat near existing populatiom, aud avoid irupacts ou 
ekt.hg populations to the greatest extent practicable during restoration activities. 

6. Monitor population trends for all natural~~tected and unprotected populations once every 5 years for the 
We of CALFED. 9’ 

7. Once methods for successfi.tl population creatiou, restoration, and repatriation have been tested, evaluated, 
and implemeuted, mouitor trends for these populations once a year for 5 years and theu once every 2 years 
for an additional 6 years. When any of these populations demonstrates successfi.d establishmeut, monitor 
trends every 5 years for the remainder of CALFED.. 

Delta mudwort (lLbnos& subuAztu) and De& tule pea !zati?ynrsjepst~~li var.&&ii) 
1. Maintain processes that s&&the dyuamic habitat of Delta mudtiort aud Delta tule pea throughout the 

_ species range and associated with existing source populatious. 

2. To the extent constiteut with CALFED objectives, create uuve&exposed substrate at tidal margius of 
restoredandcrcatedti~~~tt~~andrip~habitat. 

3. To the extent consistent with CALFED objectives, incorporate suitable habitat for the& species into levee 
designs. 

4. bmrporate sufficient edge baliitai to support the species iu levee set back and charnel island habitat 
restmafion designs. 

5. Maximize siuuosity of restored and created slough chaunels to incxease water-land edge habit& 

6. Maintain and restore habitat and populations throughout the qekes geographic ranges, and expand the 
species rauges to the historical and ecological rauges based on hydrological, saliuity, and other habitat 
attributes. 

7. Mouitor exist&g populations and their habitat at 5-year interAs. 

Mason’s lilaeopsis (wrreopsis musunii) and Suisun Marsh aster (Aster Pen&’ 

1. hkintaiu processes that suppoe the dynamic habitat distributed throughout the specks range and associated 
tifh existing source populatious (species occurs on eroding margins of levees). --’ .’ 

2. To the extent practicable, de@ restoration of tidal habitats to create unvegetated, exposed substrate habitat 
at tidal uxqius of tidal f&h emergent wetlands and riparian habit& 

3. To the extent cousistent with CALFED objectives, incorporate suflicient edge habitat to support the species 
in levee setback aud channel islaud habitat restoration designs. 

4. To the extent practicabl&, maximize &y&y of restored and created slough channels to increase water-laud 
edge habitat : 

5. To the extent cousisteut with CAWED objectives, maintain and restore habitat and populations throughout 
the species’ geographic rauges and expand habitat and populatious to their historical and ecological ranges 
based on hydrologic, saliuity, and other habitat re~euts of the species. 

6. Consistent with CALFED objectives, incorporate suitabie habitat for these species in bau& protection designs 
used in CALFED aqtions. 

7. Mouitor status ana distributiou of the specks at 5-year intervals aud document expansion of the .$ci.es into 
restored habitat for the duration of the program 

__ 
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Table D-5. ContGukd 

Other Evaluated Species 
Plants (Contin@, ..*. I’ 

,.I’ 
Northern California black walnut (&glans cahfornicu vy. hndsii) (native stands) 

1. Protect, msnage, and maintain existing native stau@~ conjunction with restoration of riparian habitats. 
Point Reyes bird%-beak (Cor@lathus maritimus ssp.palustr~) 

1. Identify and implement restoration of qitable habitat iu high marsh and marsh/upland transition areas. 
Incorporate suitable high marsh and m&giu habitat in ERP saltmarsh restoration actions. 

2. Mainkin, enhance, and restore Point Reyes bird&beak habitat around San Pablo Bay in conjunction with 
restoration of saline emergent wetlands. 

3. Prepare and implement a managemeut plan to control and reduce non-native weeds near existing and new 
pp&itiOllS. 

Notes: I\ 

List of Acronyms 

IEP 
PPt 
SB 
USACE 
USFWS 

CAJXED Bay-Delta Program 
California DeparQoent of Water Resources 
Ecosystem Restoration Program 
Interagency Ecological Program 
psrts per thousand 
SenateBill 
U.S. Army corps of Engineers 
U.S. Fish and Wildlife Service 

,. . ,.... . .‘. . ._, ,.,. _ _ ,. ,_ . . . . I. . . ,. ..,. _.. 
. 

, . . 
-. 

. . ‘, 

. 
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Appendix E. EWA Operating Principles 



ENYIRONMENTAL WATER ACCOUNT 

OPERATING PRINCIPLES AGREEMEZNT 

The US Fish and Wildlife Service (USFWS), the National Marine Fisheries Service @MET) and 
the California Department of Fish and Game (DFG) (collectively, the Management Agencies), and the 
US Bureau of Reclamation (Reclamation) and the California Department ,of Water Resources (DWR) 
(collectively, the Project Agencies) enter into this Environmental Water Account Operating Principles 
Agreement on the tools and operations principles for implementing the Envkmmental Water Account 
program (EWA) set forth herein and described in the Record of Decision (ROD) for the CALFED 
Bay-Delta Program to which this Agreement is attached. 

Recitals 

This Agreement establishes the Environmental Water Account (EWA) program, sets forth the 
EWA’s general operating principles, and describes the tools which are available for use by the EWA. 
The EWA is a cooperative management program whose purpose is to provide protection to the fish of 
the Bay-Delta estuary through environmentally beneficial changes in the operations of the State Water 
Project (SWP) and federal Central Valley Project (CVP), at no uncompensated water cost to the 
projects’ water users. . The EWA is intended to provide sufficient water, combined with the Ecosystem’ 
Restoration Program and the regulatory baseline, to address CALFED’s fishery protection and 
restoration/recovery needs. This approach to fish protection requires the acquisition of alternative 
sources of project water supply, called the “EWA assets,” which will be used to augment streamflows, 
Delta outflows, to modify exports to provide fishery benefits and to replace the regular project water 
supply interrupted by the changes to project operations. The replacement water will compensate for 
reductions in deliveries relative to existing facilities, project operations and the regulatory baseline as 
defined in the CALFED Record of Decision that result fi-om EWA actions. 

These principles are intended to apply generally, but may not provide the necessary direction in all 
circumstances. Issues will be resolved as they arise by mutual agreement among all five signatoxy 
agencies. 

The five state and federal agencies that execute this agreement will have responsibility for 
implementing the EWA. The Management Agencies will manage the EWA assets and will exercise 
their biological judgment to determine what SWIYCVP operational changes are beneficial to the Bay- 
Delta ecosystem and/or the long-term survival of fish species, including those listed under the State and 
Federal Endangered Species Acts. The Project Agencies will cooperate with the Management 
Agencies in administering the EWA, including banking, borrowing, and conveyance of EWA assets and 
making the operational changes proposed by the Management Agencies. The Project Agencies will 
also be responsible for acquiring EWA assets for the first year. 
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This Agreement is consistent with the regulatory responsibilities, statutory authorities, including CVP 
and SWP project purposes, ofthe five state and federal agencies. After the first year, acquisitions may 
be made pursuant to a public process that may employ other agencies or third parties to acquire assets. 

Article I. 
ESTABLISHMENT C9F THE 

ENVIRONMENTAL WATER ACCOUNT PROGRAM 

1. Establishment 

The Management Agencies and Project Agencies hereby establish the Environmental Water 
Account program (EWA) to be implemented in accordance with the Operations Principles and using 
the Tools set forth hereunder. Each of the Management Agencies and Project Agencies will appoint an 
EWA coordinator. 

2. Initial and Annual Assets 

The Management Agencies and Project Agencies will take the following actions to acquire the initial 
assets for the EWA, and will take all necessary and appropriate steps to acquire them each year 
thereafter. Assets acquired under sub-articles a-d, below, will vary from year to year depending on 
hydrological and regulatory conditions, and are therefore not certain. The tools used to acquire the 
assets are described in Article III of this Agreement. Other tools may be developed as appropriate to 
acquire f&ctionally equivalent assets 

a. SWP Pumping of @)(2)/ER.P Upstream Releases 
As provided in Article III. l.b.i, the current modeling indicates that the average annual value of 

this asset is approximately 40,000 acre-feet. 

b. EWA Use of SWP Excess Capacity 
As provided in Article III. 1 .b.ii, the current modeling indicates the average annual value of this 

asset is approximately 75,000 acre-feet. 

c. Export/Iuflow Ratio Flexibility 
As provided in kticle III. 1 .b.iv(B), the current modeling indicates the average annual value of 

this asset is approximately 30,000 acre-feet. 

d. 500 cfs SWP Pumping Increase 
As provided in Article lII. 1 .b.iv(A), the current modeling indicates that the average annual value 

of this asset is approximately 50,000 acre-feet. 
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e. Water Purchases 
The Project Agencies shah acquire ti-om willing sellers each year 150,000 acre-feet of water 

from sources south of the Delta and at least 35,000 acre-feet of water from sources upstream of 
the Delta or their functional equivalents. The upstream-of-Delta purchases may grow in subsequent 
years. These purchases shah be arranged so that assets may be kept in storage for the entire water 
year, until such time as the EWA managers release the assets to compensate for an EWA action, or 
until they are transferred to other EWA storage facilities. 

f. One-time Acquisition of Stored Water Equivalent 
In order to launch the EWA and to provide sticient collateral as defined in Article II.2.c.i of 

this Agreement for the EWA to function as intended, the Project Agencies shah acquire 200,000 
acre-feet of stored water or its functional equivalent from south-of-Delta sources. This water is 
intended to be used as collateral for borrowing, and will be released only when all other assets have 
been expended. The related storage is intended to function as long-term storage space, including 
after the water has been released. Provided the asset’s function is not impaired, the acquisition of 
this asset may take any number of forms, including without limitation such transactions as source 
shifting, or reductions in contractor deliveries. 

g. Source Shifting Agreement 
The Project Agencies shah arrange with one or more of their contractors to use water totaling 

at least 100,000 acre-feet from either an alternative source, or at a subsequent time, to allow for 
storage of the project water in San Luis Reservoir as an EWA asset or to enable an operational 
curtailment without causing a summer “low-point problem.” The EWA wiU repay this water during 
the initial 4-year term of the EWA, unless other arrangements are made. Upon repayment., the 
opportunity to employ the source-shifting tool will become available again. 

3. Definition of Operational EWA 
As described in Endangered Species Act biological opinions, Conservation Agreement, Record of 

Decision , the Project contractors will receive certain commitments if, among other things, there is an 
operational EWA. The EWA shall be considered operational in any one year when the one-time 
200,000 acre-feet of stored water equivalent has been acquired and when: 1) the EWA includes 
deposits of the 185,000 acre-feet ,of purchased water as described above; 2) a source-shifting 
agreement of at least 100,000 acre-feet; and 3) the variable tools (items 2a-d above) are all in place. 
The Management and Project Agencies shah make all attempts to have all items in place by December 
3 1,2000, so that ESA commitments may be provided to the water users. 

4. Science Review Panel 
The CALFED Science Program will convene a scientific panel familiar with the EWA and its 

operations. The Management Agencies and Project Agencies will keep this panel informed on a 
monthly basis through the CALFED Ops Croup reporting process. 
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The panel will convene on an annual basis to review the EWA operations. 

5. Term 
The EWA shah expire on September 30,2004 and any re maining assets shall revert to the Project 

Agencies, unless the EWA is extended by written agreement among the Management Agencies and 
Project Agencies and the assets remain in the EWA. The EWA may be terminated at any time if ah five 
signatory agencies execute a written agreement to do so. 

6. Continuation of EWA 
Before the EWA expires, the Management Agencies and Project Agencies will assess the success 

of EWA operations and analyze the potential impacts from new facilities and expanded conveyance 
capacity. The Agencies will then determine the appropriate size and composition of an EWA, as well 
as the EWA’s sharing in the benefits Tom new facilities, in the fifth and future years. 

Article II 
General Operational Principles 

1. The Management Agencies and Project Agencies Shall Cooperate to Implement the EWA 

a. Curtailments and Borrowing 
The Project Agencies shall make the operational curtaihnents and agree to the borrowing 

transactions proposed by the Management Agencies that are consistent with these principles and 
this Agreement. 

b. Acquisitions an,d Banking 
The Project Agencies shall acquire the EWA assets horn willing sellers in the first year- The 

Project Agencies and Management Agencies will establish EWA water banking and accounting 
mechanisms consistent with the intended EWA fishery benefits and ESA commitments. 

i. Manner of Acquiring and Holding EWA Assets 
The Project agencies shall, in consultation with the Management Agencies, acquire, hold, 

and deal with the EWA assets they acquire in a manner that serves the purposes of the EWA 
progr-=n- 

ii. Release of Assets 
The acquisition and banking arrangements made for EWA assets shall provide for their 

unconditional release to the Projects or to the Projects’ designees upon approval by the 
Management Agencies. 

CALFED Bay-Delta Program 4 August 28,200O 
Attachment 2 
EWA Operating Principles Agreement 



c. Use of Project Water Rights 
The Project Agencies shall use their respective water rights to acquire EWA assets to the 

greatest extent permitted by State and federal law, including California water rights law, and by the 
requirements of their respective water supply and other contracts. If changes to these or other 
water.rights are needed to acquire, transfer, or release EWA assets, the Project Agencies shall take 
timely steps to secure those changes in accordance with State water law. The Project Agencies 
shall cooperate in all water rights actions and matters to optimize their flexibility in acquiring, 
conveying, storing and releasing EWA assets. 

d. Use of CALFED Ops Group 
The Management Agencies and the Project Agencies shall participate in the CALFED Ops 

Croup to report regularly on the EWA’s operations, to help resolve issues that may arise, and to 
communicate with stakeholders. Whenever issues affecting the interests of non-signatory parties 
arise, such parties shall be afforded the opportunity to fully participate in the resolution of those 
issues; 

e. Exchange of EWA Assets 
If the Management Agencies decide to do so, the Project Agencies may exchange EWA assets 

for assets of a character, such as location, seasonality or year-type, more suitable to EWA 
purposes. I 

f. Sale of EWA Assets 
When storage capacity for EWA assets is not available or EWA assets are otherwise subject to 

loss, the Management Agencies may direct the Project Agencies to sell EWA assets which are not 
at that time pledged or identified for release under these Principles. No other benefits may be 
conferred to the EWA as a result of such sales. Any ‘provisions for transfer or conveyance of 
assets sold or being sold shall not be governed by these principles. The proceeds of sale of EWA 
assets shall be accounted for and, to the extent provided by law, remain as EWA funds. 

g. Coordination 
The Management Agencies and the Project Agencies will hold regular meetings to share 

information and ideas and will coordinate their respective activities to optimize the implementation 
of the EWA. 

h, Coordinated Operations Agreement 
The Project Agencies shall continue to adhere to the general sharing principles contained in the 

1986 Coordinated Operations Agreement (COA) as modified by interim operating agreements to 
reflect changes in regulatory standards, facilities, and operating conditions, including the EWA. 

CALFED Bay-Delta Program 
Attachment 2 
EWA Operating Principles Agreement 

5 August 28,200O 



Implementation of the EWA shah not establish precedents for future negotiations or modifications of 
the COA. Future negotiations or modifications of the COA shah not inhibit effective EWA 
implementation 

2. EWA Shill Cause No Reduction in Project Deliveries 
a. Except Where Contractor Agrees 

The principles under this Article shah all be subject to the qualification that reductions in 
deeliveries shall be allowed where the affected contractor or contractors agree to them, as in the 
case of source-shifting agreements. 

b. No Harm To Deliveries Principle 
The intent of the EWA is to provide substantive fishery protections by taking advantage of 

project flexibility. The use of EWA assets to compensate for operational curtailments shah not 
change the timing, location, or amount of water dehveries the projects would have made to its users 
operating under the Regulatory Baseline in the absence of the EWA. Reference in these Principles 
to “reductions in deliveries” shall include only uncompensated changes in timing, location, or amount 
of deliveries. In the operation of the EWA, it is the intent of the Project Agencies and Management 
Agencies to minkize water quality impacts associated with EWA operations. 

i. “Operational Curtailment” I 
An operational change at the Delta CVP/SWP facilities, pursuant to the Management 

Agencies’ request, that causes a reduction in Project south-of-Delta water exports beyond the 
regulatory baseline for existing facilities as established in the Record of Decision, is referred to 
iq these Principles as an “operational curtailment.” 

ii. Identification of Asset For ReIease 
At the time of every operational curtailment, the Management Agencies must identify an 

asset sufficient to provide replacement water for any potential reductions in deliveries to 
conuactors. W’hen necessary to ensure no reductions in deliveries, such EWA assets shall be 
released to the Projects to ahow delivery in the same amount and at the same time and place as 
the foregone export. 

iii. Time of Release of Asset 
Except when project water is borrowed, the EWA asset identified for release to the 

affected project shah be released no later than the time the proposed operational curtaihnent is 
implemented. “Released” means that the asset becomes available to and the unconditional 
property of the affected project or its designee and is fpo longer held for EWA purposes. 
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iv. Delta Smelt Export/Flow Ratio 
The reduced exports necessary to achieve the annual spring 2: 1 Vernalis- flow-to-Project- 

export ratio required by the 1995 USFWS biological opinion for Delta smelt shah be provided 
from either EWA assets and/or CVPIA Section 3406(b)(2) yield dedication. 

v. Cross Channel Gate Closure 
Impacts .on project deliveries of any closure of the Delta Cross Channel Gates pursuant to 

State Water Resources Control Board (SWRCB) Decision D-1641 or any future decision 
implementing those objectives in the SWRCB’s 1995 Water Quality Control Plan allowing for 
discretionary Gate closure for fishery purposes shah be attributed to the Regulatory Baseline. 
Recognizing potential conflicts that may arise during dry conditions, the Project Agencies and 
the Management Agencies will ensure 111 consideration of all appropriate factors required for a 
decision based on the then-available best scientific data and evaluation, particularly including 
water supply, water quality, and endangered species as well as tradeoffs. The EWA shall 
compensate the Projects pursuant to these principles when the Management Agencies advise 
Reclamation to close the Gates for a time outside such regulatory baseline conditions and such 
closure leads to export reductions. 

c. Borrowing; No Reduction in Deliveries 
The EWA may borrow water from the SWP or CVP to achieve fishery protections upon their 

approval, provided that such borrowing will not result ‘no any reduction in deliveries. Borrowing 
against EWA assets shall cause no reduction in deliveries in the year of borrowing or in the 
subsequent water year. 

i. Identification and Pledge of Asset As Collateral 
When the Management Agencies borrow project water to implement an EWA fishery 

action, they shah identify and pledge as a guaranty collateral su%cient to provide replacement 
water for any potential reductions in deliveries to contractors in the same amount and at the 
same time as the borrowed water would have been delivered. 

ii. Sufficiency 
TIx Project Agencies shall assess sufficiency of the collateral, in part, on the likelihood that the 

borrowed water will be replaced naturally by virtue of the wetness of the year. Thus, foreseeing 
&r-able hydrology, collateral need not be in existence at the time of borrowing, but may consist 
of the EWA’ s ability to provide replacement water with later-acquired assets to assure ID 
reduction in project deliveries should actual circumstances turn out to be different from those 
foreseen. 

iii. Project Allocations and Deliveries 
When project water has been borrowed from storage, project allocation and delivery 

decisions shall be made as if the water had not been borrowed. 
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iv. Disencumbering of Collateral or Release of Asset 
Each borrowing transaction shah explicitly describe the conditions upon which the identified 

collateral will either be disencumbered or released to project water supply. ‘cDisencumbered” 
means no longer serving as collateral subject to release under the bon-owing transaction. 

V. “Year” 
Unless otherwise indicated, as used throughout these Principles, “yea? means “water 

year”, beginning on October 1 and ending on September 30. 

vi. Project Borrowing From EWA 
The projects may borrow Ii-om EWA assets on the condition the borrowed water shall be 

repaid when or before the EWA needs it to cover an operational curtailment. 

d. Use of Excess Capacity 
The EWA shall be entitled to use excess capacity in SWP or CVP conveyance facilities, on an 

equal priority with Level 4 acquisitions mandated by the CVPIA. 

i. “Excess Capacity” 
‘Excess capacity” means capacity available after project operational requirements and 

contract commiu-nents have been met. In the case of the SWP, it also means after any wheeling 
for SWP contractors and any wheeling of CVP water for delivery to federal contractors for 
whom the SWP has traditionally wheeled water: San Joaquin National Cemetery, Musco Olive 
Co. and the users of the Cross Valley Canal. 

ii. Exception to the Principle 
There is one exception to the general principle that the EWA shah cause no reduction in 

project deliveries, and to the specific principle that only the excess of the SWP’s current 
conveyance capacity is available to the EWA: the SwP’s equal sharing with the EWA of b(2) 
and ERP upstream releases that the SWP could otherwise have pumped and used itself This 
sbaring is one of the EWA tools. 

e. Banking in Project Reservoirs 
EWA assets may be stored, or “banked”, in project reservoirs upstream of the Delta and in 

San Luis Reservoir, provided the Projects do not incur any additional adverse operational impacts. 

i. Priority of EWA to Project Storage 
Unless the Management Agencies and the Project Agencies make other arrangements, 

EWA assets will have a lower priority for storage space in project reservoirs than regular project 
storage and thus will be released first. Regular project storage includes reservoir operations for 
project purposes, such as flood control, downstream temperature control, minimum downstream 
flows for fish, regulatory requirements, and contract water supply including contractor carryover 
water. 
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SWP Use of Federal Share of San Luis. Pursuant to Supplemental Agreement No. 1 
for the Operation of the San Luis Unit, during the term of this Principles Agreemen the CVP 
shall give precedence to EWA water for storage in the unused share of San Luis Reservoir. 
The CVP &all agree to allow the SWP to use its share of storage in San Luis Reservoir only to 
the extent that such use does not impair operation of the EWA. 

ii. Protocols or Standards For Storage, Spill, and Loss of EWA Water In Upstream 
Project Reservoirs 
In light of the difficulty and complexity of accounting for the storing of other than regular 

project water in a multi-purpose reservoir, the Project and Management Agencies shall jointly 
establish reasonable and practical standards or protocols for determining when an EWA asset 
may be stored and when it would spill or be lost fi-om upstream project storage. 

iii. Consequential EWA Upstream Storage 
Where an EWA asset is used to pay for an operational curtaihnent limiting the export of 

project stored water, the project water that remains in storage as a consequence shah become 
an EWA asset. The conversion of project water to EWA water shall occur only to the extent 
that EWA storage could otherwise have taken place within the regular project operational and 
regulatoq constraints of the reservoir, to be determined in accordance with the protocols and 
standards developed by the affected Project Agency. I 

f. - Agreement on Further Conditions and Requirements; Water Accounting 
The Project Agencies and the Management Agencies shall enter into an agreement that further 

specifies, to the greatest degree practicable, the conditions and requirements upon which: assets are 
to be released to the projects to compensate for operational curtailments; borrowing may occur; 
collateral for borrowing is to be disencumbered or released; and water transfers and exchanges 
may take place. Provisions for forecasting EWA actions, accounting for EWA assets and for all 
project water impacted by the EWA, including impacts to coordinated CVP/SWP operations, 
should be included in this agreement. 

3. No Increased Costs 

EWA shall impose no net, increased incremental costs upon the projects. The Management 
Agencies and Project Agencies shall develop a financing plan to cover all costs of the EWA from non- 
contractor fkling sources. The plan may include the establishment of a revolving account with annual 
deposits to pay for fluctuating EWA costs. The plan shall address increased Project operating costs, 
both power and ancillary costs, of both the SWP and CVP resulting from implementation of the EWA, 
crediting the EWA as appropriate for reduced operating costs; crediting the EWA for, certain power 
benefits; and revenues realized from the sale of EWA assets. The Management Agencies and Project 
Agencies shah develop and recommend tbis plan including any necessary legislation, to the CALFED 
Policy Group within 90 days foilowing the adoption of the ROD. 
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Considering the importance of acquiring water to the success of the EWA, the Project Agencies 
and Management Agencies shall meet and confer to develop alternatives for funding power and other 
incidental EWA costs, if such costs interfere with the successful operation of the EWA. 

4. The EWA Shall Be Reiponsible For Mitigating Its Water Quality, Water Rights, and 
Environmental Impacts As Required By Law 

Article III 
Description of the EWA Tools 

The following are the EWA tools for acquiring and using alternative sources of project water supply 
to offset the effects of operational curtaihnents imposed under the EWA program so that project 
deliveries will not be affected. While the requirements have been described in Article I (Establishment), 
any additional tools or arrangements that are determined to be beneficial to the EWA may be acquired 
at the discretion of the Management Agencies and Project Agencies. 

1. Acquisition of Water for the EWA 

a. Purchases I 
The Project Agencies (who are initially designated to undertake the purchases of EWA assets) 

will use EWA funds to purchase EWA assets fkom willing sellers both upstream and south of the 
Delta. “South of the Delta” means the export service areas served by the projects’ Delta pumping 
plants, and may include Project ,contractors. “Upstream of the Delta” includes the legal Deha itself, 
as well as all tributaries to the Delta. Purchases can include leases, options, long-term agreements, 
and any other property or contractual transaction that makes alternative project water supplies 
available south of the Delta or available for conveyance to south of the Delta. In addition to direct 
diversion and stored water supplies, purchases will include the acquisition of storage space in both 
surface reservoirs and groundwater basins to bank EWA assets. 

Explicit provision will be made iu the purchase tmnsaction for calling upon the asset and 
releasing it to provide water to replace project deliveries as needed to offset the impact of an EWA 
operational curtailment. The Agencies will coordinate EWA water acquisition with Level 4 refuge 
water acquisitions to ensure the priority accomplishment of both each year. 

b. Delta Operations 
There are four tools involving Delta project operations under which ESA water assets are to be 

acquired. 

i. Sharing of b(2) and ERP Water Pumped by the SWP 
The SWP and the EWA will share, on a 50-50 basis, water: 

(1) which has been released corn storage or is otherwise made available for upstream purposes 
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under either CVPIA Section 3406(b)(2) or the ERP and arrives in the Delta with no further 
ERP or b(2) purposes to serve; 
(2) which exceeds the export capacity of the CVP Tracy pumping plant; 
(3) for which the SWP and EWA both have demand south of the Delta; and 
(4) which the SWP has capacity to pump. 

Pumping of b(2) or ERP water where either the SWP or the EPP is demand-limited south 
of the Delta (i.e., there is no place for the water to go) will not count against the 50% share of 
the one which does have demand for the water. 

ii. Joint Point: SWP Wheeling of CVP and EWA water 
The SWP will use excess capacity it may have at its Banks pumping plant to pump water 

for both the CVP and the EWA, to be shared between them on a 50-50 basis. The CVP 
water could be either from storage or under its Delta water rights to divert unstored water. The 
EWA water could be either from non-project water acquired north of the Delta, or stored or 
unstored water pumped under CVP or SWP water rights., If either the CVP or EWA is 
demand-limited, the other’s use of joint point will not count against its 50% share. 

“Joint Point? is a term that is used in recent SWRCB Delta proceedings and decisions (e.g., 
WR 95-6; WR 98-9; D-1641) to refer to the ability of the SWP and CVP to utilize each 
other’s point of diversion in the south Delta, i.e., their points of diversion may be used “jointly”. 
It is used here, however, in a slightly different way, to refer to the use (mainly) of the SWP 
point of diversion alone; and, specifically, to the wheeling of EWA as well as CVP water. 

Use of excess capacity for the EWA, CVP, and Level 4 refuge water will take precedence 
over all other non-project pumping, except, as noted above, for wheeling water to respond to 
facility outages and wheeling to supply CVP contractors for whom the SWP has traditionally 
wheeled CVP water, namely, San Joaquin National Cemetery, Musco Olive Co. and the users 
of the Cross Valley Canal. 

iii. SWP Appropriation of Unregulated Flow 
The SWP may use its own Delta diversion rights to pump water f?om the Delta for EWA 

purposes when the SWP has capacity but no demand. It would be used in cases where Joint 
Point could also be used but where it would be preferable to create EWA assets south of the 
Delta to offset SWP rather than CVP losses to operational curtaihnents. As an adjunct to Joint 
Point, it would simply utilize SWP rather than CVP water rights to pump excess flows for the 
EWA’s share. It would not affect the CVP’s own share of excess SWP capacity. 

iv. Project Pumping Made Possible by Regulatory Relaxations 

6%) Relaxation of the Section 10 Constraint 
The SWP is limited under Section 10 of the Rivers and Harbors Act, pursuant to US 

Army Corps of Engineers (Corps) Public Notice 5820-A, to a three-day average rate of 
diversion of water into Clifton Court Forebay of 13,250 acre-feet per day. This is equal to 
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an average, around-the-clock diversion rate of 6,680 cfs. (That rate may be increased 
during winter months when the San Joaquin River flow is above 1,000 cfs.) 

Permission has been obtained Ii-om the Corps to increase the base diversion rate by the 
equivalent of 500 cfs to 7,125 cfi for the months of July, August, and September, through 
2002. This 500 cfs will be dedicated in its entirety to pumping for the EWA. 

09 Relaxation of the Export/inflow Ratio 
Under D-l 641, and anticipated under the SWRCB order to be issued upon completion 

of the Bay-Delta water rights hearing, project exports are limited at different times of the 
year to a certain percentage of Delta inflow (usually either 35% or 65%). This limitation is 
called the ExporVInflow, or E/I, ratio. Both D-1641 and the 1995 Water Quality Control 
Plan, consistent with the 1994 Principles for Agreement (Bay-Delta Accord), allow for 
these ratios to be relaxed upon the meeting of certain requirements- 

Relaxations of the E/I ratio will be sought as appropriate and used to create EWA 
assets south of the Delta. 

2. Banking of EWA Assets 

a. Generally 
Crenerically, banking is the storing for later use of water that would otherwise be used or lost in 

the present. Water can be banked and used within the same water year or carried over for use in a 
subsequent water year. Even though the acquisition of stored water does not carry the idea of 
converting a transitory asset into a durable asset, it is included here as an EWA banking transaction 
as well as a species of EWA asset acquisition. Like the acquisition of assets, banking transactions 
must provide for access to and the release of the stored EWA assets to the projects. 

Priority of EWA assets in storage generally will turn on the provisions of the banking document. 
Usually, if imported water is physically stored in a groundwater basin it will have a Grst and 
exclusive right to the water stored. If EWA water is stored in a surface reservoir, it usually will be 
junior to other rights and will spill first 

Banking EWA water south of the Delta should have the highest priority in importance, in that it 
creates assets which are both durable and which may be released without the ability to move water 
Tom the Delta being an issue. 

b. Banking in Project Reservoirs 
EWA water may be stored in project reservoirs upstream of the Delta as well as in San Luis 

Reservoir, with a lower priority than regular project water. The EWA will share this storage 
priority with water acquired for Level 4 refuge needs. 
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‘c. Source-Shifting Agreements 
The purpose of water banking is to have water available for use at a time other than its original 

availability. Source-shifting agreements fall under this functional de&&ion of ‘banking”. Source- 
shifting (or “demand-shifting”) agreements are agreements with a water agency, like h4W’D, which 
are able, at certain times, to call on non-Delta sources of water to temporarily create an asset for 
use by the EWA. These assets can be used for EWA operational curtailments. Replacement of the 
source-shifted water occurs at an agreed-upon subsequent time without any incremental impacts to 
the Projects. 

3. Borrowing 

Borrowing of project water, specifically water in San Luis Reservoir, is a tool intended to enhance 
the effectiveness and use of EWA assets. Project water in San Luis Reservoir may be borrowed to 

’ support an operational curtailment in lieu of immediately releasing an EWA asset, where the borrowed 
water is not needed at that time to make project deliveries, to avoid water quality and supply problems 
associated with the San Luis low point, or to satisfy reasonable carryover storage objectives. 

An appropriate EWA asset will be pledged to assure that, if the borrowed water is not otherwise 
made up, release of the pledged asset will cause project deliveries not to be affected by the borrowing 
transaction. , 

4. Transfers and Delta Conveyance 

Transfers will be used mainly to create assets south of the Delta out of assets upstream of the Delta. 
They can also be used to make acquisitions south of the Delta suitable for release to project use, where 
a change in the legal place or purpose of use or point diversion of the water is needed. 

Iv. 
Additional Provisions 

1. Contingent on Appropriation or Allotment of Funds 
The expenditure or advance of any money or the performance of any obligation of the United 

States or the State of California under this Agreement shall be contingent upon appropriation or 
allotment of funds. No liability shall accrue to the United States or the State of California for failure 
to perform any obligation under this Agreement in the event that funds are not appropriated. 

The project schedules described in this document depend upon certain assumptions about state 
and federal budgets, optimized construction schedules, willing sellers and other contingencies. 
These assumptions may change as the CALFED Program progresses and appropriate revisions to 
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the CALFED Program may be necessary. Consistent with federal law, nothing in this document 
constrains the discretion of the President or his successor from making whatever budgetary or 
Iegislative proposals he or his successors deem appropriate or desirable. 

2. Modification Only By Written Agreement 
The terms of this EWA Operations Principles Agreement may be modified by written 

agreement executed by all parties. 

Having considered the conternts of this document, its attachments and the documents supporting 
this decision, we hereby adopt these Principles. 

Signed and dated: 

United States of America 

U.S. Fish and Wildlife Service 

-U.S. Bureau of Reclamation 
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State of California 

California Department of Water Resources 

Robert C. Hight, Director 
California Department of Fish and Game 

. 

bate 

. 
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Appendix F. Take Avoidance Measui;es for Animals and ..’ 

This append& presents take avoidance measures for animals and plants listed in Appendix 
B, Table B-l. Take avoidance measures are to be implemented when a species or its habitat is 
present wit@.nthe action area of a project. These measures will assist in reducing the indirect effects 
of an action to an evaluated species or its habitat. Iftake of a listed or proposed species or its habitat 
cannot be avoided, the Service must be contacted. 

, 



. t 
Table P-l. Take Avoidance Measks fbr Animals and Plants 

General Avoidance Measures 
(Note: General avoidance meamrfx are applicable to the evaluate$.species groups indicated except where 
superseded by avoidance measures described under “Additional ;Avoidance Measures”.) 
AU Evaluated Species 

:2 .# ,8’ 
1. Before implementing actions that could result in take or the loss or degradation of occupied habitat, conduct 

surveys in suitable habitat within portions of the species’ range that could be affected by CALPED actions to 
de&mine the presence and distriiution ,of the species if sufficient existing information to determine presence 
or absence of the species in affeckd a&as is not available. 

2. Avoid or minimize (except as noted in specific species avoidance measmes described below) CALPED 
actions that could result in take of evahrated species or the loss or degradation of habitat occupied by 
evaluatedspeci~. 

3. Avoid CALPED actions that could result iu the substantial loss or degradation of suitable habitat in areas 
that support core populations of evahrated species and that are essential to maintaining the viability and 
distriiution of evahutted species. 

4. Manage recreational uses at new storage reservoirs to avoid or rxGmize recreation-related impacts on 
evaluatedspecies.? - 

5. Minimize potential effects of construction-related runoff into nearby wetlands that support evaluated species 
through use of siltation control barriers, detention basins, or other appropriate methods.* I 

6. Design restorations and use co@mction methods that would minimize the release of sediment into wetlands 
or water bodies occupied by evaluated species as a direct result of construction activities or subsequent 
erosion. 

Fish 
1. Avoid or mimmize implementing transfers of water.tim sources that support flows that are beneficial to 

maintaining populations of evaluated aquatic species.* 
2. To the extent consistent with Cm objectives,place consolidated intakes in areas that support minimal 

numbers of evaluated fish species.* 

3. Design and construct a new fish-screen system at the entrance to Clifton Court Forebay to alleviate the loss 
of evaluated fish species to predation in the forebay and to the existing fish-bypass and collection facility ..titie fonbays* . . . - ,: ._. . . 

4. Screen h&es or connect intakes of the Tracy Pumping Plant (Central Valley Project) to the screened 
Cliflon Court Forebay to alleviate loss of evaluated fish species at the Tracy Fish Protection Facility.* 

5. Screen all Delta diversions that may entrain evahrated fish species.* 
6. Water transfers should be conducted in a manner that avoids increased exports during periods when . 

evaluated fish species are more vnhterable to damage or loss at project facilities.* 

7. Constmction~and operation of new conveyance features to the south-Delta pumping plants should be 
designed to minimize losses of evahrated fish species.* 

8. Construction and operation of new conveyance features to the south-D&a pumping plants should be 
designed to minimize losses of evahrated fish species. . . 

9. Design and operate proposed new diversions from the Sacramen to River to minimize adverse effects on 
’ migrating evahutted fish species, to avoid blocking upstream migration of fish to the Sacramen to.piver, and 

to improve habitat conditions for evaluated @h species.* : . . ‘. 
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Table F-l.. Continued 

General Avoidance Measures 

Fish (Continued) 
/ r’ ;’ 

10. To the extent consistent with CALFED objectives, com,trw&and operate in-&tune1 barriers and restrictions 
iu the Delta to pmvide sufftcient leeway to adjust hy@utlics in various chanuels to ensure evaluated Gh 
species are not being drawn in greater numbers or proportions toward the pumps or being a&cted by poor 
wabx quality. Implement monitoring and testingnecessaty to design, comtmct, and operate baniers and 
restrictions. Develop and implenumt procedures and operating criteria for barrier systems to protect fish. 
Implement monitoring and testing nece&ry to ensure against excessive movement of fish toward the south- 
Delta pumping plants.* 

11. To the extent consistent with CALFED objectives, co&rain operation of a barrier at the head of Old River 
during key periods as necessary to mmimize the extent evaluated fish species are exposed to the south-Delta 
pumping plauts. Implement monitoring and testing necessary to balance the loss of evaluated fish species 
&om the San Joaquin River, and the west, central, and south Delta. . 

12. Jmplement measures on an emergency basis during exbzded droughts to protect water supplies dedicated to 
meet Delta inflow and’outfall criteria deemed essential in main-g evaluated fish populations. Such 
meamres would be implemented infiequeutly and would be.used only to readjust water supplies to levels 
expected without this set of CALFED acti&. Measures may include additional dedicated surJhce or ground 
water stored specifIcally for this putpose,‘special optious for the purchase of needed additional supplies, or 
emergency provisions that would reduce other water supply demands. Another measure is to iuitia.lly 
implement the actions to the extent feasrble to determine potential effects on seasonal and titical-year water 
supplies, and develop a long-t-water management plan that includes this and other actions to minimize 
effects of reallocation in other seasons and critical years.* 

13. Avoid or mmimize impkmenthg proposed actions in occupied habitit areas that could have a substantial 
adverse effect on the distribution or abundance of evaluated fish species.* 

14. To the extent consistent with achieving CALFED objectives, desigu and operate conveyance f&ilities to 
avoid entrapping or entraining evaluated species.* 

15. To the extent consistent with CALFED objectives, design and construct overflow basins &om existing 
leveed lands in stages using construction design, operating schemes, and procedures developed through pilot 
studies and project experience to *e &e potential for stranding as waters recede from OVerflOW alEaS.* 

16. To the extent consistent with CALFED objectives, develop and implement ‘methods that minimize potential .‘- ‘““.-&;&e-ey-b of;--& & $--tics, -&.di, ,&hbibt ou ev;iluated fish species wh&-&jag .-” ‘.. .:- 

tidal wetbnds firm subsided leveed lands.* 

17. To the extent practicable, co&e additional pumping to times and area to channels with nim&l 
concentrations of evaluated fish species.* 

18. To the extent consistem with CALFED objectives, confine additional wiuter diversions necessary to nIXW$ 
restored seasonal habitats to non-dry‘years when water supplies are suf?icient to minimize auy effects oh 
downstream transport, export pumping ratios, and foodtieb productivity. 

Plants 

. I 1. To the extent consistent with achieving CAL??ED objectives, operate barriers and other iustream structures 
affecting tidal movement iu a manuer that will not adversely affect the hydrology supportiug populations of 
evaluated plant species.* 

2. Avoid or minimiz e , direct disturbance to popdaiions and individuals of evaluated plant species.’ - ._ 
-” :, 
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Table F-l. Contked 

A~dilional Avoidance Measures 
Federally Listed as Threatened 9.r Endangered 

a’ 
,’ 

Giant kangaroo rat (D@o&~IJ~ ingens) ;; / 
_’ 

1. Totheextentpracticable,captureindividuals ~moccupied~i~thatwouldbeaffectedby CALFED actions, 
and relocate them to nearby suitable existjng restoe or enhanced habitat. 

Riparian brush rabbit (SyZvikgus buch&ni r&~&us~ and San Joaquin Valley woodrat (Neotoma fuscipes 
*a&J 

1. Avoid CALFED actions that could result in harm or mortality to individuals or to the viability of the species’ 
population or that could result in the degtadation or loss of occupied habitat 

2.. Avoid or nr&imik ’ nnplementing transfers of water Erom sources that support riparian vegetation in occupied 
habitat* . 

San Joaquin kit fox (Vu@s mucrotik matins) 
1. Comply with standardized U.S. Fish and Wildlife Service (the Service’s) guidehnes when implementing 

CALFED actions i&bin poteniially occupied habitat (U.S. Fish and Wildlife Service 1999a, 1999b). 
Salt marsh harvest mouse (Reithrodiwtomys raviventris) 

1. Mini&e the adverse effects of CA,LFSD actions that could atiflcially stabilike salinity ranges in occupied 
habitat. .+. II 

2. To the extent practicable, trap and relocate individuals that would be unlikely to avoid construction 
equipment or escape inundation resulting from restoration of suitable nearby habitat* 

Bii 

Aleutian Canada goose (Zhanta canadensis leucoparei4 
None I 

Bald e&le (Haliaeetus leucocephalus) 

1. Avoid or minimiz e const&tio~- and recreation-related disturbances that could be associated with 
itnplemenhg .CAt.J?ED at&m within 0.5 mile of active nest sites during the nesting period 
~e~JuW 

2. Avoid CALFED actions that could result in the loss of traditional nesting trees or degradation of natural 
habitat within 0.5 mile of traditionai nest trees. 

California brown pelican (pelecanus occidenti& caZ#%rnkus) 
None 

California condor (Gymnogyps californianus) 

1. Avoid CALFED actions that could result in harm or mortality to individuals or to the viability of the 
population 

_ ,:, 

California clapper rail (Raklus h@rostris obsoletus) .. 

1. Conduct surveys to determine the presence and distribution of California clapper rails in suitable nesting 
habitat before implementing CALFED actions that could result in the loss or degradation of habitat. 

2. Avoid or minimiz e CALFED actions that could result in the degradation or loss of occupied nesting habitat. 

3. Avoid disturbances that could be associated with CALFED actions near active nest sites during the nesting 
period (mid-March-July). 
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Table F-l. Contiriued 

Additional Avoidance Measures 

Birds (Continued) 

Federally Listed as Threatened ?r Endangered 
‘,i I, 

; 
California least tern (Sterna anti&rum browni) ./ 

1. Monitor foraging habitat used by terns fkom the Alameda Colony to ensure proposed changes in Delta 
outflows that could tiect water qrahty or turbidity do not adversely affect the abundance or availability of 
prey species. r’ 

./’ 
2. To the extent consistent with CALFED objectives, protect colonies that may establish elsewhere in the 

Multi-Species Conservation Strategy (MSCS) Focus Area as a result of natural expansion of the Delta 
population from future changes in land use or other activities that could adversely affect colonies. 

Least Bell’s vireo mea belliipusillus) 

None 

Northern spotted owl (Stnk oc+ent& cuun?nu) and designated critical habitat 

1. Avoid construction- and recreation-related disturbances that could be &sociated with implementing 
CALFED actions ivifhiu 0.5 mile of active nest sites during the nesting period (March-June). 

2. Avoid or minimize CALFED actions that could result in the loss of traditional nesting sites or degradation of 
natural habitat witbiu 0.5 mite of traditional nest sites. 

Western snowy plover (Churadribs hlewndrinus nivosus) 

1. Before implementing CALFED actions that could result in the loss or degradation of occupied nesting 
habitat, conduct surveys to determine the presence and distribution of western snowy plovers,in suitable 
habitat witbin its &nown nesting range. 

2. Avoid or minimize CALFED actions that could result in the degradation or loss of occupied nesting habitat 

3. Avoid disturbances to nesting birds and nest sites that could be associated with implementing CALFED 
actions near active nest sites during the nesting period (March-July). 

Reptiles 

Alameda whipsnake (iUas&oph~ lateralis eqyxanthus) ..‘, 
1. To the extent practicable, capture iudividuals from habitat t&t would be affected by CALFED actions, kud - ~ 

relocate them to nearby suitable existing restored, or enhanced habitat 

Giant garter snake (Thamnophis gigas) 

1. To the extent prqcticable, remove or exclude individuals from construction corridors before construction is 
jg&&.* 

Blutit-nosed leopmd lizard ~&n&Z& sib) 

1. To the extent practicable, capture hxI.ividuals from occupied habit& that would be affected by CAPED 
actions, and relocate them to nearby suitable existing, restored, or enhanced habitat 

Annphilkuls 

’ California red-legged frog (Rana aurora draytonii] 

1. Avoid CALFED actions that could adversely affect the connectivity of habitat corridors among ex$ing 
metapopulations. ‘__ . . ‘. . 
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Appendix G. Compensation Measurtis for Animals and . . ” 
Plants I’. ,.’ ,’ 

This appendix presents compen&ion measures for animals and plants listed in Appendix B, 
Table B-l. These compensation me&es are to be implemented as part of a Service-approved 
compensation plan when take of these. species cannot be avoided. The Service must be contacted 
before implementing compensation measures for listed or proposed species. 

., 
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Table G-l. Compensation Mk ftir Animals and Plants 

Federally Listed as Threatened or Endangered 
~. ,.’ 

Gilt kangaroa rat (Djpodomys ingens) 
Ye’ 

,J’ 
1. Where CALEED actions would adversely affect occ~&ed habitat, (a) acquire, protect, and manage l-3 acres 

of existing occupied habitat for every acre witbin the same area of occupied habitat afkcted by CALFED 
actions or (b) enhance or restore l-3 acres of suitable habitat near a&cted areas for every acre of occupied 
habitataf%cM ,’ ,i,’ 

Biparian brush rabbit (Syivihzgus bachmani riparius) and San Joaquin Valley woodrat (Neorontafirscipes 
r@ar@) 

None 

San Joaquin kit fox (Vi@& macrotis mudca) I 

1. Where CALPED actions would adversely affect occupied h&tat, (a) acquire, protect, and manage l-3 &es 
of existing occupied habitat for every acre within the same area of occupied habitat affected by CALFED 
actions or (b) enhance or restore l-3 acres of @able habitat near affected areas for every acre of occupied 
habitatafkcted 

.2. Comply with standardized U.S. Fish and Wildlife Service’s (the Service’s) guidelines when implkmenting 
CALFED +ions witbin potentially occupied habitat (U.S. Fish and Wildlife Service 1999a, 1999b). 

S,alt marsh harvest mouse (Reithrodontomys raviventris) , 

l.‘Provide interimmanagement ozo&tpied saltmarshcs to maintain source populations until restored habitats 
have developed sufliciently to provide suitable habitat. 

2. Avoid or minim& e restoring tidal action to diked marshes that are occupied by salt marsh harvest mice until 
restoration has been initiated in the western Suisun Marsh. Restoration would consist of at least twice as 
much tidal, high marsh, and wetlaud-tmqland transition habitat as would be affected by restoration of tidal 
exchange. In addition, an equal amount of occupied habitat in the eastern Suism Marsh should be 
maintained as managed marsh as would be affected by restoration of occupied habitat. This action would 
provide suitabie specks habitat until newly restored habitat in the western Suisun Marsh hasdeveloped 
sufiiciently to provide suitable salt marsh harvest mouse habitat 

. . . ,3. l+sto~ cy enhbce 2-5 acres of &Iditional in-kind habitat for every acre of affected and occupied saline ant wa u&.& .-~c~+-&~~o~ &btid be *l&&kd5&.6ie.tie irrpitict odkm &j..d neathe ,,_ 
affkcted locations* 

4. To the extent practicable, include project design features that allow for onsite reestablishment a@ long-term 
maintenance of saline emergent wetland vegetation following project constructions* 

Birds t 

Aleutian Canada goose (&a&z cairadknsi~ leucopnrei) 

1. Enhance or restore l-2 acres of suitable natural or agricultural habitat near affkcted areas to replace every 
acre of traditional wintering habitat that is permanently lost or degraded as a result of CALFED actions. .,: 

Bald eagle (ESaeetus kucocephalus), California brown pelican (pelecanus occidentalis cal@rnicus), 
Califorqia condor (Gymnogyps cal$~n&nus), C&for& least tern (Sterna anti&rum brow& Least Bell% 
vireo (Wee belliipusillus), Northem spotted owl (Strk occidental& caurina) and designated critical 
habitat . ‘. -: 

None ‘. ., ‘. -. 

CRLFED BayDelta Pnwam Biological Opitiion 
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Table G- 1. * Con&&d 

Bii (continued) 

Federally Listed as Threatened ok Endangered 
,: . 

.,’ >.’ 
California clapper rail (B&s lkgkoti obsolefus) ,, ;‘. *” 

1. Restore or enhance 2-5 acres of additional in-kiud h&at for every acre of affected and occupied saline 
emergent wetland habitat 
affkcted1ocatioIL* 

This compensation should be implmted before the impact occurs a&near the 

2. To the extent practkable, include proj+‘dwign features that allow for onsite reestablishment and long-km 
maintenance of saline emergent wetland vegetation following project constmctio~~* 

Western snowy plover (cliara&ius akandrinus tiosus) 

1. Restore or enhance l-2 acres of suitable nesting habitat near affected areas for each acre of occupied nesting 
habitat that is converted to unsuitable nesting habitat as a result of CALFED actions. 

Rep&s 

1. Where CALFED actions would adversely affect occupied habitat, (a) tiquire, protect, and manage 2-5 acres 
of existkig occupikd habitat for every acre within the same area of occupied habitat affected by CALFED 
actions or (b) enhance or restore 2-5 acres of suitable habitat near affected areas for every acre of occupied 
habitat afkcM I 

Giant garter snake (lkzmnoph+i~~) 

1. Replack potentially occupied habitat that would be permanently lost or degraded by CALFED &ions at ratio 
of 2-3 acres of restored habitat for every acre of affected habitat 

2. Restore potentially occupied habitat that would be temporarily degraded by CAWFED actions onsite 
immediately following project completion. . 

Blunt-nosed leopard lizard (Gu&&u sikk) 

1. Where CALFEI9 actions would adversely affect occupied habitat, (a) acquire, protect, and nianage l-3 acres 
of existing occupied habitat for every acre within the same area of occupied habitat affected by CALFED 
actions or (b) e&ance or restore 1-3 acres of suitable habitat near affected areas for every acre of occupied. 
h&at affected . . . _ __- :. .-. -. . .,. ..-, ,. ,,, .., . 

Amphibiis 

California red-legged tiog (r2ana aurora druytonii] 

1. Where CALFED actions would admrsely Sect occupied habitat, (a) acquire, protect, and manage l-3 acres 
of existing occupied habitat for every acre of occupied habitat afkcted by CALFED actions or (b) enhticq 
or restore l-3 acres of suitable habitat near afkcted areas for every acre of occupied habitat affected 

FiSh 

Delta smelt @ypomesus transpacijicus) and designated critical habitat 

1. CALFED actions that have temporary impacts (less than 1 year) 0; shallow-water habitat witbin the range of 
the delta smelt will protect or restore 1 acre of in-kind h&itat for each acre of affected habitat 

2. CALFElI actions that have long-term (greater than 1 ye&) impacts on shallow water habitat shall protect or 
,restore 3 acres of in-kind habitat for each a- of +fected habitat i 

. . . . 
Sacramento splittail (Pogonichthys mucroZepidotus) : _ 

1. Restore or enhance l-3 times the linear footage of affected shaded riverine aquatic overhead cover near 
where impacts are in-* 

CUFED Bay-D&z Progrm Biological operation 
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Table G-l. Contikd 

Federally Listed as Threatened or Endangered 
Fish (contimled) ,. ” 

..’ 
2. Restore or enhance l-3 times the amount of nearshore h$& affected by levee upgrades near where impacts 

arein&+ ./ / ,’ 
Tidewater goby (Euqckgobius nwberryi) 

None _’ 
Invertebrates / 

Delta green ground beetle (Ehaphrus M&v) and designated critical habitat 
I. Replace potentially occupied habitat that w&d be permanently lost or degraded by CALRD actions at a 

ratio of 2-5 acres of restored habitat for every acre of affected habitaL 

VaBey eIderberry longhorn beetle (Desmocerus ca&iwki~s dimorphus) and designated critical habitat 
1. Until the valley elderberry longhorn beetle has been recovered, implement the Service’s guidelines for 

miti@tig project effects on the valley elderberry longhorn beetle to compensate for CALFED impacts on 
the species. 

Lange’s metalmark butterfly (Apodemia mormo k&zgei), California freshwater shrimp (syncarisp@ffia), 
and Callippe silverspot butterfiy (Spqwria callippe calEppe) 

None I 
I 

Conservancy fairy shrimp (Bran~hinecta conseruatio), longhorn fairy Wimp (Branchinecta 
longiuntenna), vernal pool tadpole shrimp (Lepiduruspachar&), and vernal pool fairy shrimp 
(Branchinecta &nchi) 

1. If implementation of CALFED actions could result in relatively minor impacti on these species, implement 
mitigation actions identified in the Service’s programmatic biological opinion for projects that could have 
smd effects ou theise species (U.S. Fish and WiMlife Se&vice 1996). 

Plants : 

Iane buckwheat (Eriogonum ap&um var. up&&, Ione mansanita (Arctostaphylos myrtifoa), Stebbins’ 
morning-glory (Grl’g& st&&sii) Pine Hili ceanothus (Ceanodus rode&hi!), Pine Hill flaneibush 
Tre.montodendron c~~f~rn:‘ccm?..ssp,decurnbe~s)~ El Dorado bedstraw (GuIiu~ cai&forniwm. ssp. S&WW), 
Layne’s ragwort (Senecio &zyneae), paliid mansanita (Arctostaphylos myrti~lia), San Benito evening- 

. 

primrose (Camissonia be&en&), Hartweg’s golden sunburst (Pseudobahia bahiifalia), San Joaquin adobe 
sunburst (Pseudobahiapeirsonii), Merced phaceiia (phacelia ciliata var. opaca), and showy Indian clover 
(Trifootiu amoenum) 

1. Monitor all sites occupied by ‘these species that are managed under CALEED, especially fillotig 
management activities; tbnmgh adaptive management, modify activities as needed to maintain or increase ~ 
current popul#ion IeveIs., 

Slender orcutt grass (&a&z tenuis), Hoover’s spurge (Chamaqce hoovesi) succulent owl’s clover 
(Castilleja campestris ssp. succulenta), and CoIusa grass (1Veostaphk colusana) -8’. 

1. Where species-occupied, lowquality, non-natural habitat is lost or degraded as a result of CALPED actians, 
preserve existing species habitat at a ratio of 3 acres of preserved habitat for every acre of affected habitat 
and restore 1 acre of habitat elsewhere for every acre of affected habitat. Preserved and restored habitats 
must be located within 40 miles on the same geqmo@ic surface as the affected habitat. :: 

‘. .: *. 
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Table G-l. Conti&xi 

Plants (Continued) 

Federally Listed as Threatened or Endangered 
_ .a’ ,,. ,.- 

Baker’s l~ksp~r (Delphinium bakzri) and yepow lar~~~r~~e@hinium luteurn) 

1. Ifoca@ed 10W-Cpality habitat is lost or degraded a&&csult of Cm actkms, preserve existing species 
habitat at a ratio of 3 acres ofpreserved habitat for every acre of removed habitat and restoration of 1 acre of 
habitat elsewhere for every acre of removed habitat Preserved and restored habitats must be located within 
40 miles cm the same geomorphic m&e as the tieded habitat 

San Joaquin woollythreads (Lembertia &gdonZ) 

1. If occupied habitat is lost or degraded as a Ttsuft of CAw;ED &tio,s, preserve (prefexably by acquisition) 6 
acres of high-quality occupied habitat and preserve 1 acre of suitable uwcupied habitat for every acre of 
habitat affkqed by Cm. 

2. DWC@ a seedbank from all pop&tions affii by hkpkmentation of CALEQ actions, and use the 
collected seed for inoculating uuoccupied suitable habitat 

Marin Western fl;u (Reperolinon congestum)’ I.., 
1. If occupied habitat is lost or degraded as a result of CALFED actions, preserve (preferably by &pkition> 6 

acres of highqua@ occupied habitat and preserve 1 acre of suitable unoccupied habitat elsewhere for every 
acre of unoccqhd suitable habitat affected by CALFED. Preserved and restored habitats most be located 
witbin a 40-mile radius ori the same geomorphic surface as the affected habitat 

2. Develop a seedban?s hm all petitions afkcted by implementation of CALFED ~&OILS, and use the 
collected seed for inoculating unoccupied suitable habitat 

Hoover’s eriastrum (ZWstkurn hooveri) 

IL. If occupied habitat is lost or degraded as a result of CALFED actions, restore or create 1 acre of suitable 
habitat for each acre of affected habitat Preserved and restored habitats must be located within a 40-mile 
radius on the same geomorphic surface as the affkcted habitat 

2. Develop a seedbank ftom all populations affected by implementation of GALFED actions, and use the 
collected seed for inoculating unoccupied suitable habitat. 

Clara Hunt’s mill+vetch (&trag&s clarianus), large-flowered fiddlenech (esinkk grrurdiifrora) and 
designated ciiticti habita& C~~~~~~~~~~~~a-~~rn~a~, Soqoma suiwhine (Nennospmaa 
baReri), Loch Lomond button-celery Q3yngzi.1~ con&ncei), Contra Costa goldfields (Znsihenh 
conjugens), Butte County meadowfoam (Limnanthesjloccosa ssp. californica), Sebastopol meadowfoam 
(Zimnanthes vincuZans), few-flowered uavarretia (Navarretia kucocephalk ssp. pax+ora), many-flowered 
navarretia (lkvarr&~a kucocephalk ssp. p&a&a), San Joaquin Valley orcutt grass (Orcutiia inaequuiis), 
hairy orcutt grass (Orcuttiapilosa), Sacramento orcutt grass (Orcu@a vi&&), Green’s tucoria (Tuctor~~. 
greenei), Chinese Camp brodiaea (Bro&aeapaZlidu), white sedge (Carex &i&;Tiburon mariposa lily 
(Caluchurtus tiuronensis) Tiburon Indian paintbrush (CaxMleja amis ssp. negZecta), Tiburon 
jewelflower (Streptanthus niger)P Pitkia Marsh lily (ZiZium pardaL!num ssp pitkinense), Kenwood MXSH ’ 
checkerbloom (Xdalcea oregana ssg. valida), Sonoma ~opecurus (Aiopecurus aequaZis vzu. sonomens@, 
Napa blue grass (Pea napensis),Calistoga popcorn-flower (Rizg~obuthrys s&i&~&, palmate-bracted bhd’s- 
beak (Cordyianthus palmatus), Sonoma spineflower (Chorizanthe vaWa), white-rayed pentachieta 
(PRntachaeta beJhUz#Zora), Soft bird%-beak (Cordyknthu$ mollis ssp.moUis), Suisun thistle (Cirsium 
hydropilum var. hydkophilum), Antioch Dunes evening@mrose (Oenothera deltoides ssp. howe&) ad 
designated critical habitat, Contra Costa wallflower (Erysimu& cup&z&m ssp. angustatum) and 
designated critical hibitat, Crampton’s tuctoria (Tuctoria mucronata), aud California vervain (Verbena 
ealifomica) 

. - 

None ‘. . 
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Table G-l. Contihkd .; -’ 

Birds 
Federally Proposed for Listing as Threatened or Endangered 

_ ” .,.’ 

Mountain plover (Chara&ius montanus) 

NOllC 

.’ 

/’ 

Santa Cm2 tarplant (;Eloihuphu macr@imia) 

1. If occupied habitat is lost or degraded k a result of CALFED actions, preserve (preferably by acquisition) 6 
acres of high-quality occupied habitat and preserve 1 acre of suitable unoccupied habitat for every acre of 
habitat afkcted by CALFED. 

2. Develop a seedbauk hrn all populations affected byimplementation of CALFED actions, and use the 
collected seed for inoculating unaccupied suitable habita& 

Amphibians 
Fcderg Candidate for Listing 

California tiger salamander (Ambystoma ctdifirnien~e) 

1. Where CALXED actions would adversely affect occupied habitat, (a) acquire, protect, and manage l-3 acres 
of existing occupied habitat for every acre of bccupied habitat affected by CALFFD actions or (b) enhance 
or restore l-3 acres of suitable habitat near afkcted aress for every acre o$ occupied habitat affect&L 

2. To the extent practicable, rem&e br exclude individuals &om the affected area to avoid construct&related 

jt 
mortality of individuals or, ifhabitat will be pmently lost as a result of actions, capture individuals fcom, 
the affkcted area and relocate to nearby suitablk existing, restored, or enhanced habitat that does not support 

non-native predator populatio~~~ 
Fish 
M&loud River redband trout (Oncorhynchus mykiss ssp. 2) 

None 

Other Evaluated Species 
0.. ., _ Mammals . . . ,. . . . . . . .-. :., , . _ _ . . . ., .._ ..,_ . ,_ ,, ,, ,, _ '. __, _,_,_ _ _._, 

Great& western masw-bat (Eumops perotis cafifomicws) 

None 

California wolve+e (Gull gulo luteus), Mereed kangaroo rat (Dipodomys Reermunni dixoni), rind . 
Nelson’s antelope ground squirrel (Ammospermophilus nelsoni) 

1. where CAWED actions would adversely affect occupied habitat, (a) acquire, protect, and manage l-3 acres 
of existing occupied habitat for every acre within the same area of occupied habitat affected by CALFED 
actions or (b) enhance or restore 1-3 acres of suitabkbabitat near affected areas for eveiy acre of occupied . 
habitat a&&d. i _ : :- ” 

. ,’ 
Ringtail (zlhssurisctls astutus) 

1. Where CALFED actions- would adversely affect occupiid habitat, (a) acquire, protect, ‘hd manage 2-5 acres 
of exishg occupied habitat for every acre within the same area of occupied habitat affected by CALFED 
actions or (b) enhhce or rest&e 2-5 acres of suitable habitat near affected areas for every acre df ocqupied 
habitat affected. . ‘. 

. CUFED Bay-Debra Program Biotogicat operation 
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Table G-l. Con&u&I 

Mammals (Continne!d) 

Other Evaluated Species 
-, ” ,.I’ 

San Pablo Ca!ifornia vole (Microtus &ifimicus sm@++~&.~~ 

1. Restore or enhance 2-5 acres of additional in-kind h&&t for every acre of affected and occupied saline 
anergent wetland habitat This compensation should be implemented before the impact occwrs and near the 
atExted1oeatioI.L’ 

Sdsun ornate shrew (sorer 0rnas sink&& 

1. Avoid or minimiz erestoringti~action~odikedraatshesthatareoccrrpiedbysuisuncpmateshrewsnntil 
restoration has been initiated in the w&em Suism Marsh. Restoration would consist of at least twice as 
rrmch tidal, high marsh, and wetlands-toqland transition habitat as would be af&cted by restoration of tidal 
cxchang. In addition, an equal amount of occupied habitat in the eastern Suison Marsh should be . _ mamtamed as managed marsh as would be affected by restoration of occupi&l habitat This action would 
provide suitable species habitat until newly &red habitat &I the western Suisun Marsh has developed 
sufficiently to provide suitable Suisun omatc shrew habitat 

2. Restore or enhance 2-5 acres of additional in-kind habitat for every acix of &&ted and occupied saline 
Elztl:*habitat This compensation should be implemented before the impact occm and near the 

Birds 

American peregrine falcon (F+peregrkus an&m), Bank swallow (Rijmria r@aria), California gull 
(zarus californicus), Double-crested cormorant (rookery) (Phakrocorax auritus), Grasshopper sparrow 
(Ammodramus suvunnarum), Tricolored blackbird (;qgelaius tricolor), and Osprey (Pandion haliaetusuSp 

None 

Black tern (Ch&&nias nigerj 

1. Restore or enhance l-2 acres of *table nesting emergent wetland habitat near affected areas for each acre 
of OrXupid XWStiIlg habitat that is converted to unsuitable nesting habitat. 

Black-crowned night heron (rookery) (nucticor~ qwticor~), snowy egret (rookery) (Egrata &~!a), great 
egret (rookery) (Cpsmerodius aIbusJ, great blue heron (rookery) (Ardea hero&a@, and white-faced ibis 
(pkMcJtihi) ..:.’ - -I. . . :_ ._. _.C_.._._._..__ ,_. _, ,,..,_. _ __ _, _, . ,.. ,, 

1. Restore or enhance I-5 acres of suitable vaUey/foo&.ill riparian or emergent wetland &sting habi& ID& 
affected areas for each acre of occupied nesting habitat that is converted to unsuitable nes&g habitat as a 
result of CAIJED actions. .J 

California black pail @ateralZusjamazcensis coturniculus) 

1. Avoid or xdnimke restoring tidal action to dilced marshes that are occupied by California black rails nntil, 
restorition has been iuitiged in the western Suisun Marsh. Restoration‘would consist of at least twice as 
ryrtch tidal., high ma&., and wetland-to-upland transition habitat as would be affecped by restoration of tidal 
exchange. In addition, an equal amount of occupied habitat in the eastern Suisun Marsh should be 
maintained as managed m&r& as would be affected by restoration of occupied habitat. This action would 
provide suitable species habitat until newly restored witat in the western Suism Marsh has developed 
sufficiently to ptiviae suitable California black Eail habi@t 

2. Restore or enhance 2-5 acres of additional in-kind habitat for every acre of affected and occupied saline 
emergent and tidal fresh emergent wetland habitat, This compensation should be implemented before the 
impact occurs and near the sected location.* 

1 - 
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Table G-l. Contkutkl 

Other Evaluated Species 
Birds (Continued) 

.I .I’ /.’ 
California yellow warbler (Dendtoicapetechia brawsteri)/and/little willow flycatcher (Entpiihwax ttaiR5 
btewdetz] / 

1. Fully mitigate for impacts on exi&g nesting habi&t that may be associated with WateA+d Program or 
0thercALFEDactions. 

Cooper’s hawk (Ac@nIfer woprrii) ,Y ‘. 
1. Restore or enhance 2-5 &es of sui@le nesting habitat near the afkted area for each acre of occupied 

nesting habitat that is converted to unsuitable nesting habitat as a result of CALFED actions. 

Golden eagle (Aqulta chrysoctos) 

1. Enhance or restore l-5 acres of suitable foraging habitat to replace every acre of traditional faraging habitat 
permanently lost or degraded as a result of CALFED actions. 

Greater sandhill crane (Gtis canadensk tab&k) 

1. Restoie functional habitat tie areas (i.e., habitat is used traditionally akd consistently for at least 5 years) 
before any habitat’use areas in core area centered on Bract Tract are converted to unsuitable habitat or the 
degraded as a result of CALFED a&ions. 

2. To the extent practicable, implement ERP restoration of suitable crane habitats (i.e.; seasonal wetlands, 
grasslands, upland croplands, Tdseasonally flooded agriculture) concurrent irJith ERF’ actions that would’ . 
convert suitable exi&ng habitat to unsuitable habitat (e.g., tidal habitats). 

Long-billed curlew (2Vumedus amedcanus) 

1. Restore or enhance l-2 acres of suitable mudflat, seasonal wetland, grassland, upland cropland, or 
seasonally flooded agricultural foraging habitat for each acre of ,traditional foraging habitat that is converted 
to unsuitable foraging habitat as a result of CALFED actions. 

Lang-eared owl qsio &Js) 
1. Restore or enhance 2-5 acres of suitable nesting habitat for each acre of occupied nesting habitat that is , 

converted to unsuitable nesting habitat as a result of CALFED actions. 

&rthtm h%tiir k-&cm qmem) .a~! shart-eared owl @&o,fr;rmrmeus) . . . ,, ._ .,.,, ,., ,_ 
1. Restore or enhance l-2 &es of suitable wetland or grassland nesting habitat for each area of occupied 

nesting habitat that is converted to unsuitable nesting habitat as a result of CALFED actions. . 

Sdtmarsh common yellowthroat (Geothlypis &&has sinuosa) and San Pablo song sparrow (Melospiirr 
melo& samuelis) 

1. Restore or enhance 2-5 acres of additional in-kind habitat for every acre of afkcted and occupied saline - 
emergent wetland habitat. 
affected loca&on.* 

This compensation aould be implemented before the impact occurs and near the 

2. To the extent practicable, include project design feat&es that allow for onsite reestablishment and long-term , :: 
maintenance of saline emergent wetland vegetation following project construction.* 

I . ,.. 

‘. : 

. CALFED Bay-Delta program BiologicaI Opwation 
U.S. Fish ond Wddl$e Service G-l-7 

Table G-i. Compensation Measures for Animals and Pkmts 
Ju2y 2000 



- 

Table G-l. .Cont&+d 

Birds Kontinu~ 

Other Evaluated Specjes 
. .-’ 

hisun song sparrow (+.Mi&~sp~& melonia mrocilleris) ,-.,. / 

1. Avoid or minimize restoring tidal action to diked mar&es tbat are occupied by &is& song sparrows until 
restodon has b&n initiated in the westem Suisnn Mar& Restoration would consist of at least twice as 
much tidal, high mad, and wetlands-to-upland tmsition habitat as would be aBkcted by restoration of tidal 
exchange. In addition, an equal arnount.af occupied habitat in the eastern Suisun Marsh should be 
maintained as managed marsh as wouldbe affected by restoration of occupied habitaL This action would 
p&&k suitable species habitat until newly restored habitat in the western Suism Marsh has developed 
sufiiciently to provide suitable Suisun song sparrow habitat 

2. F&store or enhance 2-5 acres of additional in-kind habitat for every acre of affected and occupied saline 
emergent wetlaud habitat ‘This compensation should be implemented before the impact occurs and near the 
affii location.* _ 

3. To the extent practicable, include project design features that allow for onsite rcestablisbmcnt and long-tern 
maintenance of saline emergent wetland vegetation following project constructio~.~* 

Swainson’s hawk (&&Fo swaij~soni) 

1. To the extent practicable, implement w restotition or e&am&t of suitable Swainson’s hawk habitats 
(Le., riparian forest and wokiland, grassland, and upland croplands) concurrent with FBP actions t@t would 
convert suitable existing habitat to m&table habitat (e.g., tidal habitats). f 

I 
Western burrowing owl (Atiene *&nicu&ria hypugea) 

1. Restore or enhance l-2 &xes of suitable nesting habitat for each acre of occupied nesting habitat that is 
converted to unsuitable nesting habitat as a result of CALFED actions. 

Western least bittern (Txobryihus t&Es hesperii) 

1. Restore or enhance l-2 acres of suitable nesting wetland or grassland habitat for each acre of occupied 
nesting habitat&at is converted to unsuitable nesting habitat as a result of CALZED actions. 

: Western yellow-biied cuckoo (Coccyar americanus occidedzEs) 

i. Restoie or enhance 2-5 a&s of additional in-kind habitat for every acre of a8kcted habitat near where 
*acts are incured kfcre ixn#me~-~ ma ih ~ekms.thatc0rdd.resul.t in tbe.1~ss.,or.deg.~~.~~~~~~-~,-.’ ____. _ 

2. TO the extent pra&cable, include project design ftitures that allow for mite reestablishment and long-t= 
maintenance of riparian vegetation following project cxmstructio&* 

White-tailed kite (Elanrrs ieu&rus) 

1. Restore or enhance 2-5 acres of .n&&le nesting habitat near affected areas for each acre of occupied nesI.k~g 
habitat that is converted to m&able nesting habitat as a result of .CALFED actions. Restored or enhamxd 
compensatioq habitat should be located in areas that support nesting pairs near v?l.ley oak woadland~. 

Yellow-breasted chat (Itier& v&as) ‘_ 

1. Restore or enhance 2-5 acres of suitable nesting habitat near affected areas for each acre of occupied nestig - 
habitat tbat is converted to unsuitable nesting habitat as a result of CXLFED actions. 

Reptiles 

San Joaquin whipsnake (Simticophhisf ruddocfi) .-._ 

1. Where CAz;FED actions would adversely affect o&pied k&tit, (a) acquire, protect, and manage lg3 acres 
of exist&g occupied habitat for every acre of occupied habitat affected by CALFED actions or (b) enhance 
or restore 1-3 acres of suitable habitat near affected areas for every acre of occupied habitat affected. .- 
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Table G-l. Continued 

Reptiles (Continlled). 
Other Evaluated Species 

,. ~ ’ 
. ..’ 

Western pond turtle (timys mmmurato) 
*Y 

1. Where CALFED actions would adversely affect o+xi&-d habitat, (a) acquire, protect, and manage l-5 acres 
of existing occupied habitat for every acre within the same ares of occupied habitat aRkted by CALFED 
actions or (b) enhance or restore 1-5 acres of suitable habitat near a.Bcted areas for every acre of occupied 
habitataffti i’ 

Amphibians 
Foothill yellow-legged fkog (Rnno b&Z) and Western spadefoot toad (Scuphiopus hummon&iii 

1. Where CALFED actions would adversely affect occupied habitat, (a) acquire, protect, and manage 1-3 acres 
of existing occupied habitat for every acre of occupied habitat tiected by CAtFED actions or (b) enhance 
or restore l-3 acres of suitable habitat near affected areas for every acre of occupied habitat, affected. 

Limestone salamander @@&mantes brunus) and Shasta salamander (Byaromuntes shustut) , 
1. Where CALXED actions would adversely affect occupied habitat, (a) acquire, protect, and manage 2-5 acres 

of existing occupied habitat for every acre of occupied habitat affected by CALJ?ED actions or (b) enhance 
or restore 2-5 acres of suitable habitat near affected mess for everv acre of occupied habitat affected. 

Fish 

Hardhead (Mylopharodon conocq~hplirs, rough sculpin (Cottus asperriinus),“and Skunento perch 
(Archoplites &&rruptus) 

None 

Longfin smejt (Spiriuchus tkalkkhthys) 
1. CALFELI actions that have temporary impacts (less than 1 year) on shallow-water habitat within the range of 

the longfiu smelt will protect or restore 1 acre of iu-kind habitat for each acre of afkcted habitat. 
2. CALFEQ actions that have long-term (greater thau 1 year) impacts on shallow-water habitat will protect or 

restore 3 acres of in-kiud habitat for each acre of affected habitat 
Invertebrates ,, 

1. If implementation of CALFED actions could result in relatively minor impacts on &se species, k@ement 
mitigation actions identified in the Service’s progmmmatic biological opinion for projm tbat could have 
small effects on these species (U.S. Fish and Wildlife Service 1996). 

Monarch buttefly (aggregation areas) (Danuuspkxippus) 
None 

. 

Shasta sideband’ (Monadeniiz troglodytes) 
1. Where CAL&ED actions would adversely affect occu&dhabitat, (a) acquire, protect, and manage 2-5 acres :: 

of existing occupied habitat for every acre witbin the satue area of occupied habitat affected by CALFFD : 
actions or (b) enhance or restore 2-5 acres of suitable habitat near affe@ed areas for every acre of o&pied 
habitat affected. 

I . 
‘. 

‘. . 
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’ Table G-l. Con&& 

Other Evaluated Specieq 

PlvltS _’ ’ . . . 
alkali Jdkve!tCh fiistragaks &ner var. tener), Bristly sedge~~Ca#‘~ comosu), Northern California black 
walnut @glans cdjfomicrr var. hhdsii) (native stax@&oint Reyes bird’s-beak (Cordylalhus mariaimus 
ssp.pdustri& Red-flowered lotus (LO&~ mbtijlorusj~ lesser saltscale &&.@I& m&scula), Ferris% milk- 
vet& (Asbagnlas tener var. fmkke), Ahart% d+rf rush (Juncus leikspermus VBT. ahartii), pi~~d.ion 
navarpefja Wav~W2 myersit), North Coast semaphore grass (pleuropogon hoover&u&, Henderson’s 
bent grace (&osZis AendL?~~n~), Mason%‘ceanothus (C;eanothus maso&,), Heckard’s pepper-grass 
(z/rpldium i@@=s var. he&r&Q, Mt. Diablo phacelia ~haceikaphacelioidks), mad-dog skullcap 
(SC- hIJkr&ra), Marin checkerbloom (Si&&xa McRmanii ssp. viridi), eel-grass pondweed 
@‘otumogeton zotifomtis), California beaked-rush (Xhynchospora difomica), Mwin knotweed 
(Po&gonum manhmse), tree-anemone (tlwpenterba califomka), Sharsmith’s onion (Gallium sharsmithae), 
Klamath mauzani ta (&ctostaphyl&s Rlrrmut&ensis), Shasta clarkia (ClarRia borealis ssp. u&z), beaked 
clarkia (CZuti rostra@, Hall’s tarplant (Bmizonia halbkna), Pale-yellow Iayia (Layk heter&.kha), 
Bellinger’s meadowfoam (Lhuznth~~cc& ssp. bffigeriizna),~Mt. Tedoc linahthus (Gmwtthus 
~errulatus), Shasta s~ow-w~&~ (N&sh elif)onii], Contra Costa IEUEUI& (Arct&apphqrlos mm~nt& 
ssp. Lzet#gata), ML Diablo bird%-beak (Gw@utthus nZdulmiur), B&I &omond buckwheat (i?Giogonum 

.’ nudum var. &c~rrens), diamond-petaled California poppy fl!?schschokia rhombipetaZu), Tehama County 
western flax (EesperoZinon ahamense), Red Hills ragwort(Senecio ciev&& var. heterophyllus), Marsh 
checkerbloom (Sidakkea oreganu ssp. h+lrophi.liz), and Mt. Hamilton jewelflower (Streptanthus call&) 

i 
None ‘. 

. 
Ifelt” coyote-thistle (E~ngium ricemosum) 

1. For auy actions that result iu the loss or degradation of habitat or populatious, unprotected uaturally 
occurring habitat aud populations will be brought under protection at a ratio of 2: 1 (twice the amount of 
b&tat acreage ‘and nmuber of iudivi&als lost), aud additioual new habitat and populations will be restored 
or created at a ratio of 2: 1. New populatious would be established usiug appropriate, local genetic stock. 

2. Monitor an.u+ly the status, distriiutio~ and trend of restored and created populations for 5 years aud then 
once emy 2 years for au additional 6 years. Once successful establishment has been demonstrated, monitor 
population treuds every 5 years for the duratiou of CALFED. 

Delta mudwort @moseRa s&W@) and Delta tule pea (Ilkthyrusjepsonii var. jepsonii) . 
*, For each lineat looi o~ocq;$j$i& lost, -.&g$-yj’~&& feet’bf$&ble j-T&&--- ofkhpi;il or y&a- 

habitat quality, witbiu one-ye& of loss. . 

Mason’s lilaeopsis (Uireopsis masonii) and Suisnn Marsh aster (Aster i&us) 

1. For each linear foot of occupied habitat lost, create 5-10 linear feet, depending on habitat quality, of suitable 
habitat withiu 1 year of loss. 

Rose mallow Q%biscus las&a+us) 

1. Before implemeutiug actious to rehabilitate or restore levees, conduct research to determiue the cxteut and 
physical and biological qualities of existing babitat z&3 populatiom. : 

2. For each linear foot of species-occupied habitat lost or degmded as a result of CALFED actions, create S-10 
linear feet of suitable habitat of equal or higher habitat quality, +thiu 1 year 0f loss. 

. . 

.._ 
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- Table G- 1. Continued 

Other Evaluated Species 
Plants (Comillued) .*. _’ 2’ 
Irish Hill buckwheat (Erigonum clpricum var. prostratup~),‘hrry’~ horkelia @ork&pmy& Mt. Diablo 
manzanita (Arctostaphylos auricula&), Baker’s rnanu@ta (Arctostaphylos bakeri ssp. bakeri), SharsmiWs 
harebell (Ciampanuh sharsmithiae), Congdon’s lomatium (Eomatium cong&nti), showy madia (W&a 
radiatq), San Antonio Hills monardella (2Uonar&.Riz a&&a ssp. antonina), Mt. Diablo jewelflower 
(streptanthus hispUu@, Arburua Ranch j?elflower (Seeptanthus Wgnis ssp, Zyonii), and thread-leaved 
beardtongue (Penstemon jitiformis) ;i’ 

1. Monitor all sites occupied by these species that arc managed uudcr CALFED, especially following 
management activities; thcugh adaptive management, modify activities as needed to maintain or increase 
current pcpulation levels. 

Boggs Lake hedge-hyssop (GraWa heterosepala), vernal pool saltscale (Xtri$expers&&ns), hispid bid% 
beak (Cort@kimthus mouis ssp. hispius), legenere (Legenere Umosa), and spiny-sepaled button-celery 
(Eryngircm s~hos@um) 

1. Where species-occupied, lowquah@, non-natural habitat is lost or degraded as a result of CALFED actions, 
presume existing species habitat at a ratio of 3 acres of preserved habitat for every acre of affected habitat 
ahd restore 1 acre of habitat elsewhere for every acre of affected habitat. Preserved and restored habitats 
must be located within 40 milea on the same geomorphic surface as the affected habitat. 

Marsh skullcap (Scutekia g&ricu&ta), Mariposa clarkia (C7arhzk biZoba ssp. australls), Hospital 
Canyon larkspur @e&hinium caFtfornicum ssp. interius), Panache pepper&w (Zepidium jaredii ssp. 
album), and rock sanicle (Sat&#&~ SEWNAT) 

1. If occupied lowquality habitat is lost or degraded as a result of CALPED actions, preserve existing species 
habitat at a ratio of 3 acres of preserved habitat for every acre of removed habitat and restoration of 1 acre of 
habitat elsewhere for every acre of removed habitat. Preserved and restored habitats must be located within 
40 miles on the same geomorphic surface as the affected habitat 

Silky cryptantha (Ciyptantha &&), big tarplant (BlepharizononlapZumosa ssp. plumosa), Lost Hills 
crownscale (Atripltx vall&&), Carquinez goldenbush (Isocoma argula), shaggyhair lupine (zupinus 
spectkabilis), saw-toothed lewisia (Louisa serrata), and adobe-lily (FrWariaplu$Zora) 

1. If occupied habitat is lost or degraded as a result of CAWED actions, preserve (preferably by acquisition) 6 
acres of highquality occrpied Witat and preserve 1 acre cf suitable unoccupied habitat for every acre of . 
habitat affectedby CALFED. ,I 

2. Develop a se&bank fkom all populations affected by implementation of CALPED actions,‘and use the 
collected seed for inoculating unoccupied suitable habitat 

Sanford’s arrowhead (Sag&aria sanfbrdi.i), four-angled spike-rush (Eleocharis quadrangulata), slo~gb 
thistle (Cirsium crassjkaule), and Point Reyes bird%beak (Cordyknthus maritimus ssp.pdustris) . 

1. If occupied habitat is lost or degraded as a result of CALPED actions, restore or create 1 acre of suitable 
habitat support&by a natnral hydrologic regime for yery acre of affected habitat. 
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Table G-l. Cou&.u& 

Rants (Continued) 

Other Evaluated Species 

,. T’ . ..I 
Napa western flax @~peroB~~on serpeniinum), Rawhide,- onion (Anium tuokmnense), Red Hills 
soaproot (Chlorogalum grandiflrum)), Brandegee’s e@&rum @ktrum brandegae), Brewer’s western 
flax .@esperolinon breweri], Diiorpbic snapdragon ‘(Antirrhinum subcordatum), Drymaria-like western 
flax (Eesperohon &ymti&s), Madera linantbus (Linanthus serruJmusx Hall’s bush mallow 
(iI.$akothamnus hat%& Ahart’s paronychia (Paronychia ahart@, and English peak green@r (Smik 
jameszq 

. ._ /’ 

1. If occupied habitat is lost or degraded as a result of CALFED actions, preserve (preferably by acquisition) 6 
acres of highquality occupied habitat and preserve 1 acre of suitable unoccupied habitat elsewhere for every 
acre of unoccupied suitable habitat afkcted by CALFED. Preserved and restored habitats must be located 
within a #mile radius on the same geomorphic slnface as the affeettd habitat. 

2. Develop a seedbank fkom all popuIations affkcted by im&mentation of CALFYi$ actions, and use the 
collected seed for inoculating unoccupied suitable &bitat 

Mt. Earnilton coreopsis (Coreup& hamiltonii), El Dorado County mule ears wy&icr r&&z.&), most 
beautiful jeweLflower (Streptanthus albidus ssp. peramoenus), rt%ua-ved larlrspur (Delphkium 
recurvatum), Big Bea? Valley woollypod (&a&us kucolobus), Jepson’s milk-vet& (Astragalrcs rpittpnii 
var. jepsonianus), Mt. Diablo fairy-lantern (C’rrlocirortuspukk~eZius), dwarf soaproot (Chlorogalum 
pomeridianum var. minus), Diablo helianthella (Z?&&nfAek casianepr), Congdon’s tarplant (Hemiurnia 
parryi ssp. congdonii), Brittlescale (Atn&x depressa), San Joaquin spearscale (Xtrip&x joaquiniana), 
Indian Valley brodiata @rodiaeifc&onaria ssp. rosea), and heartscale (Atripikx wrdulata) 

1. If occupied @itat is lost or degraded as a result of CALFED actions, restore or create 1 acre of suitable 
habitat for each acre of affkcted habitat Preserved and xstored habitats must be located within a 4%mile 
radius on the same geomorphic smface as the afkzted habitat. 

2. Develop a seedbauk &om all popuktions tiected by implementation of CALFED actions, and use the 
collected seed for inoculating unoccupied suitable habitat. 

* Compensationmeasures are adopted fi~rn the Multi-Species Conservation Strategy (MSCS) Technical 
Repoa, “Evahiation Tables aqd MSCS Conservatiox~M~~ f@ NCCPZPCI~~~&‘, All other 
compensation measures are from MSCS Attachment E, ‘Multi-Species Conservation Strategy PrescriptiknS 
and Conservatior~ Measures for Evaluated Species”. 

Acronyms: 

Mscs Multi-Sp~es Conservation Strategy 

Citations: 

U.S. Fish and Wildlife Service. 1996. S acrameuto8au Joaqti Delta native fishes recovery plan. U.S. Fish and 
Wipdlife Service, Portland, OR 

U.S. Fish aud Wildlife Service. 199%. Standardized recommendations for protection for.th$ San Joaquin kit fox 
prior to or during ground disturbarnce. Sacramento, CA’ 

. 1999b. ‘San Joaquin tit fox survey protocol for the northern range. Sa cram&o, CA. . 
. 
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Appendix H. Recommended Project Implementation 
Measures for Animak and Plants 

This appendix presents recommended project implementation measures to provide for or 
igcrease the level of benefits associated with implementing CALFED actions for animals and 
plants listed in Appendix B, Table B-1, 



Table H-l. Recommended Project hnplementatibn Measures for Animals and Plants 

Recommended General Project Implementation Measnres 
1. Design restomtions and use con~tcucti~r~ methods that would nihhize the release of sediment as a direct 

result of co&mction activities or subsequent erosion* ./’ 
2. lMinimd #fects of cons&u&on-related ruuoff into,&y wetbd~ through use of siltation control barriers, 

detention basins, or other appropriate methods.* ,’ 
3. CALFED a&ions that could mobilixe large quantities of toxic mate&Is fkom the soil should inchrde an 

analysis to determbe the amount of contaminants that could be mobilized, and if released and contaminant 
loadings could be harmful to evah&&pecies, modify actions to the extent practicable to reduce loadings of 
mobilizedcomankants. 

4. Avoid or minimize restoring habitat or constructing facilities on lands currently managed to provide high 
values for evahtated species if re&ored habitat wo\?d be of lesser value to these species.* 

5. Avoid or minimke implementiug transfers of water from sources that support emergent wetland and‘riparian 
vegetation, and high-value seasonally blooded agricultural habitat;* 

6. Avoid or minimize implementing transfers of water from so&es that support flows that are beneficial to 
maintaining populations of native aquatic species.* :> . 

7. To the extent practicable, include project design features that allow for on&e reestablishment and long-term 
maintenance of aquatic, shaded riverine aquatic overhead cover, wetland, and riparian habitat following 
pkoject construction.* -. 

8. Provide sUmcient outflow from storage reservorts,sufficient to support the long-term maintenauce of 
existing aquatic, wetland, and &ria~~ habitats downstream of storage reservoirs.* 

9. To the extent consistent with CALJXD objectives, construct channel i&m& in sloughs that,have relatively 
poor shallow-water and shaded riverine aquatic (SPA) habitats such that the net gain in’these habitats is 
positive.* 

. 

10. To the extent consistent with CALPED objectives, design shallow-water habitat enhancements and 
restorations to address the habitat needs of native estuarine fish and avoid providing optimal conditions for 
non-native species.* 

11. To the extent consistent with CALJ?ED objectives, design levee improvements and conveyance facilities to ‘. 
‘. ‘incorporate restoration of shallow aquatic tidal habitat* 

: .._. 
12.’ To the extent ‘corisistent tith CAIJED’objectives,~esigu aiidcon&uci overflow basins from existing ~. .. 

leveed lands in stages using construction design, operating schemes, and procedures developed through pilot 
studies and project experience to minimize the p,otential for stranding as waters recede t?om overflow areas.* 

13. To the extent consistent with CALFED objectives, develop and implement methods that minimize potential 
adverse effects of changes to hydraulics, water quality, and habitat,on estuarine fish species when restoring 
tidal wetlands &om subsided leveed lands.* 

. 14. Avoid or nk$mixe restoring nontidal saline emergcnt habitat with high habitat,val 0 tidal wetlands or 
other habitat types.* =----.. 

.\, 
15. To the extent consistent with achieving CALFED objectives, select Delta islauds that support httle or no i ,: 

emergent vegetation along adjacent channels for use as storage facilities.* 

16. To the extent practicable, before restoring habitat in areas that support emergent vegetation, restore habitat in 
locations that do not support tidal emergent vegetation. This will ensure there is no net loss of habitat over 
the period restoration is implemented* :1 ‘: -. ‘. . ‘, 
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Table H- 1. Contiimed 

Recommended General Project Implementation Measures 

17. To the extent consistent with achieving CAWED objectives, d&u wetlands to include transition habitat to 
uplands and uplaud buffer habitat area that would support sm& mammal poprdations and provide suitable 
foraging habitat for raptors and other grassland-assocyd species.* 

18. To the exteut consistent with achieving CALFED.objectives, manage restored and enhanced seasonal 
lVdhdSt0maximize the availability or quantity of suitable forage for waterfowl and sa.ndU cranes.* 

19. To the extent consistent with achieving CALPED objectives, design restorcd and enhanced wetlands and 
seasonally flooded agricultural habitats’& include areas of habitat suitable for s&all mammals. Ike areas 
would serve as refiqe during periods when wetlands are flooded and would provide source’populations for 
reoccupation of wetland areas during ptiods that wetlands are dry.* 

20. To the extent consistent with achieviug CALFED objectives, manage stoqe operations to create seasonal 
wetland habitat areas along shorelines and lands exposed during drawdown periods.* 

21. To the extent consistent with achieving CW objectives; include project design features that allow for 
on+ reestabmt aud long-term maiutenauce of natutal seasonal wetland vegetation following project 
-On* 

22. To the extent consistent with CALPED objectives, operate barriers iu a manner that will not adversely affect 
the hydrology supporting ripark vegetation upstream of barriers.* 

23. To the extent consistent with achieving CALFED objectives, design and manage restored grasslands to 
ruaximk prey abu.ud&ce and availability for raptors and provide habitat for other grassland-associated 
species.* ‘$. - 

24. To the extent practicable, restore aquatic, wetlaud, ripariau, and grassland habitats on agricultural lands that 
have relatively low forage value (e.g., orchards and vineyards).* 

25. Avoid’or minimiz e changing cropping practices on upland croplands that provide higb forage values for 
wildlife.* 

26. To the extent consistent witi~ CALFED obje&ves, avoid constructing storage and conveyance faciiities and 
associated infkstructure on upland cropland with high wildlif’e forage habitat value.* 

Recommended Specks Specific Project Implementation Measures 

Federally Listed as Threatened or Endangered 
_ 

Biids 
. . 

Aleutian Canada goose (Branla canadensis leucoparek) 

1. To the extent consistent with ERP objectives, direct proposed action% for improving ag&ukural habitats for 
wildlSe to protecting and improving traditional winterbrg habitat. 

Bald eagle QWiaee&s Leucocephulw) 

1. To the extentconsktent with CALFlED objectives, design and manage new storage reservoirs to optirni~e 
nesting habitat suitability. ‘I. 

California least tern (Sterna antilhuzn browni) 

1. To the extent consistent with CALFED objectives, maintain conservation easements to protect the Pittsburg 
Colony from adjacent land uses. 

2. To the extent consistent with CAlLFED objectives, rnainta@ habitat vahres of ponds used for nest&g by the 
Pit&burg Colony if Pacific Gas and Elect& Compan$s (PG$E’s) Pit&burg Power Plant ceases operation or 
ifPG&E modifies operations in a mauner that would degrade the suitability of pond nesting habitat. 

CALFED Bay-Delta Progrmn Biological Opinion 
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\- Table H-l. Contihkd ..j .:;y .I 
Recommended Species Specific Project Implementation Measures 

Federally Listed as Threatened sr Endangered 
/ 

Birds (Continucd) I 
’ . . . . 

Northern spotted owl (S&ix &i&nt& cawina) ar@d&ignated critical habitat 
lt TO the extent consist& with CALFED actions, design and implement CALFED Watershed Program actious 

to maintain. enhance, or restore suitable lybitat within the species’ curreut range. 
Amphibians ,/ 

California red-legged frog Qana aurora drrrytoniii 

1. To the extent comisteut with ERP objectives; enhaucc or restore suitable habitats near occupied habitat, 

Invertebrates 

California freshwater shrimp (Syncari$pac#ca), Conservticy fairy shrimp (Branchinecta conserv&), 
longhorn faiky shrimp (Branchinecta &&anteiaita), vernal pool tadpole shrimp (Leplduuspachar&), and 
vernal pool falry shrimp (Branchinecta Eynchi) 

1. To the exteut consistent with ERI objectives, enhance or restore suitike habitats to benefit these species iu 
wcupied habitat 

Plants 
Slender orcutt grass (Orcuttia teq,@J, Hoover’s spurge (Chamaqce hoover& succuknt owl’s clover 
(Castil&ja campestris ssp. succulenta), Colusa grass (Neostaphia colusana), Baker’s larkspur @e!phinium 
b&J, yellow larkspur @elphinium luteum), San Joaquin woollythreads (Zembertia congdonii), Marin 
western flax (Hesperolinon congestum), and Hoover’s eriastmm (Eriastrum hooveri) 

1. To the extent consistent with EN? objectives, euhance or restore suitable habitats to benefit these spkies in’ 
occupied habitat 

Federally Proposed for Listing as Threatened or Endangered 
Birds 

Mountain plover (Charadrius montanus) 

1. To the extend d&&tent with ERI? bbjectives, manage apotion qcfagrWWr$ 4&i@@ .&& W&W! ,._,_,__ 
wintering areaS to ma&& or enhance foraging habitat couditious. 

Plants 
Santa Crux tarplant (Hofocarpha macradknia) . 

1. To the extent Consistent with ERP objectives, enhance orrestore suitable habitats to benefit these species iu 
occupied habitat, > 

Federal Candidate for Listing 
Amphibians .- 

: 
California tiger salamander (Amby$oma californiense) 

1. To the extent consistent with ERP objectives, enhance or restore suitable habitats near occupied habitat. 

, 
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Table H-l. Continued 

Recommended Species Specifc Project Implementation Measures 

Other Evaluated Saecies 

iblamlnals 
,*I ..’ 

Greater western ma&U&bat @umopsperd~ cdifor&s) 
1. TO the extent consistent with CATBiD objectives, manage lands purchased or acquired under conservation 

easements that support roost sites to proteqt roost sites from disturbances that could cause tht5r abandonment 
qnd f?om mauagemcnt actions that colJd*result in the loss or degradation 6froosting structures. 

1. To the ext& consktent with Ecosystem Restoration Program (EEW) objectives, restore valley/f~&iIl 
riprh habitats adjaceht to occupied habitats to create a buffer’ of natural habitat This buffer would protect 
popuIations from adverse effkcts that could be associated with future chauges in land use on nearby lands 
and provide suitable habitat for the natural expansion of populations. _ 

Birds 

Black tern &W&&s aigmJ 

1. To the extent consistent with EW objectives, design andmanage wetland habitat restorations and 
enhancements to provide suitable nesting tid foraging habitat conditions. 

2. To the extent con&ent with & objectives, restore wetland habitats adjacent to nesting colonies to create a 
buffer of natural tern habitat 9 buffer would protect colonies from adverse effkzts that could be 
associated with future changes in land use on nearby lands and provide suitable foraging and nesting habitat 
for the natural expansion of populations. 

Black-crowned night heron (rookery) (Nydicorux ny&ur=), snowy egret (rookeq) (Egrettu thula), great 
egret (rookery) (Cusmerodius albus), great blue heron (rookeq) (Ardeu Retodiar), and white-faced ibis 
(PlY&pui&chtig 

,..’ 

1. To. the extent consistent with ERP objectives, design and manage valley/foothill riparian, wetland, and 
agkultural habitat restorations ad enhancements to provide suitable nesting and foraging habitat 
COIlditiOIl5. 

2 To the extent c,hsistent with ERP obj&vq re&m habitats ad&cent to nesting colonies to create a buffer . .._ _. __---.. .- _ .___ _.__I .-: ! oimw wibte..s5wm, wodd pan co~om~ em dq.-e.tiB&‘ti~ ..tid be sti&&.*& - _ - ._ _ -.. 

ii&m changes in hd use on nearby lands and provide foraging and nesting habitat s&able for the ti 
expansion of populations. 

Cooper’s hawk (Atxg@er coop&i] 

1. To the extent cc&&tent with ERP objectives, restore vaUey/foothill riparhn habitatqadjacent to occ@ied _ 
nesting habitats to create a bufk of natural habitat This bufkr would protect nesting pairs from adverse 
effects that could be associated with future changes in land use on nearby lands and provide foraging and 
nesting habitat suitable for the nahral expansion of populations. 

Double-crested cormorant (rookery) (ilS&cr~curcrx uurffus) 

1. To the extent consistent with CALFED objectives, manage existing reservoirs that support breeding ’ 
populations, and design and manage new storage reserv$~~ to provide suitable nesting and foraging habitat 
conaitions. 

Golden eagle (Aquiia chrysaetos) . 

1. To the extent consistent with EW objectives, manage restckd or enhanced habitats under the EW t& 
maintain desirable rodent populations and miTlimize impacts associated with rodent control. 
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Table H-l. Co1&5~4 

Recommended Species Specific Project Implementation Measures 

Other Evaluated Spe@es’ : 

Birds (Continued) / 
:. 

2. To the extent consistent with ER.P objectives, restore&rehal grasslands adjacent to traditional nest sites to 
provide foraging and nesting habitat suitable for the natural expansion of populations. 

Grasshopper sparrow (&nmo&amw savagnarum) 
1. To the extent consistent with ERP obj&t&s, design and manage grassland and agricultural habitat 

restorations aud enhancexne@s within the species’ range to provide suitable nesting and foraging habitat 
conditions. 

Lag-hilled curlew (Numenius americanus] 
1. To the extent consistent with ERP objectives, design and manage aquatic, wetland, grassland, and agriculture 

habitat restorations and *cements to provide suitable fiiaging h&&at. - 

Long-eared owl (As& otus) 

1. To the extent consistent with EBP objectives, enhance and rest& nathal and agricultural habitats adjacent 
to occupied nesting habitats to wte buffkr habitat. Tbis buffs would protect nesting pairs tim adverse 
effects that could be associated with future &u&es in land use on nearby lauds and provide foraging and 
nesting habitat suitable for the natural expansion of populations. 

2. To the extent consistent with ERP, objeves, mana& restored or enhkced,lhbitats to maintain de&able 
rodent populations and &e @acts a&hated with rodent control. 

Northern harrier (Circus qyyeus) and short-eared owl (Asioflummeus) 

1. TO the extent consistent with ERP objectives, design and manage wetlaud, grassland, and agriculttnal land 
habitat restorations and enhancer~~&ts to provide suitable nesting and foraging habitat conditions. 

2. To the extent consistent with ERP objectives, restore wetlaud and perehal grassland habitats adjacent to 
occupied nesting habitats to create a buffer zone of natural habitat. This buffer zone would protekt nesting 
pairs from ad&se effects that could be associated with future changes in land use on nearby lands and 
provide suitable foraging habitat and nesting habitat suitable for the natural expansion of p&&ions. 

3. To the extent tionsistent wit F objectives, manage enhanced agcicultural lands to maintain or increase . prey popliiations;’ . ‘. -. ., .-. . _. ,. ,_ ., 

Tricolored blackbird (‘&zius trkoZor). 

1. To the extent consistent tith F&P objectives, design and manage wetland and agricultural habitat 
restorations and enhancements to provide suitable nesting and foraging habitat conditions. 

2. To the extent consistent with ERP objectives, enhance and restore natur@ and agricultural habitats adjacent 
to known n@iug colonies to create a buffer zone of natural habitat This buffer zone would protect colonies 
from adverseeffects t&t could be associated with future changes in land use on nearby lands and provide 
foraging and nesting habitat suitable for the natural expansion of populations. 

. . 
Western bumowing owl (Aihene cunicularia irygugee) ! 

1. To the extent consistent 4th ERP objectives, desigh and manage grassland and agricultural land habitat 
restorations and enhancements to provide suitable foragkg habitat conditions. 

2. To the extent consistent with ERP objectives, restore perennial grasslands adjacent to occqied qe$ing 
habitats to provide foraging and nesting habitat suitable for the wtural expansion of populations. = 
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Table H-1.. Conti&!d 

Recommended Species Specific Project Implementation Measures 

Other Evaluated Spe$es 

Birds (Continued) 1’ 

Western burrowing owl (Athene cunic&ria hyp~g~~~ontinud) 

3. To the extent consistent with EW objectives, manage restored or enhanced habitats to maintain desirable 
rodent populations and mikmize iqacts Oassociated with rodent control. 

Western least bittern (lkohychus eriti &.&t&v) 

1. To the extent consistent with ERP objectives, design and maSage wetland habitat restorations and 
enhancements to provide suitable nesting and foraging habitat conditions. 

2. To the extent consistent with ERP objectives, restore wetland habitats adjacent to occupied nesting habitats 
to create a buffer zone of natural habitat. This buffer zone would protect nesting pairs from adverse effects 
that could be associated with future changes in land use on nearby lands and provide foraging and nesting 
habitat suitable for the natural expansion of populations. . 

white-tailed kite (EInnus ieucurus) :. 

1. TO the extent consistent with ERP objectives, enhance and restore natural habitats and agricultural habitats 
adjacent to occupied nesting habitats to create a buffer zone of natmal b&tat. This buffer zone would 
protect nesting pairs from adverse effects that could be associated with future changes in land use on nearby 
lands and provide foraging and nesting habitat suitable for the natural expansion of populations. 

2. To the extent consistent witb l&6 objectives, manage restored or enhanced habitats uuder the ERP to 
maintain desirable rodent populations and minimize impacts associated with rodent control. 

Yellow-breasted chat (kteria v&ens) 

1. To the extent consistent with ERP objectives, desigu and manage ripariau habitat restorations and 
enhmcanents to provide suitable nesting and foraging habitat conditions. . 

Amphibians . 

: Footbill yellow-legged frog (Rana boyfi) and western spadefoot toad (Scaphiopus hammondii) 

1. To the extent consistent with ERJ objectives, enhance or restore suitable habitats near occupied habitat 
- .hveitebrat& . _ .: -. .- .-- ._ _ _ -_ __ _ _ _ __ _, .-. - ._ _____ __ _ 

Mid-Valley fairy shrimp (Branchinectcr’n. sp. ‘9mY-v@n) 

1. To the extent consistent with ERP objectives, enhance or restore suitable habitats to benefit the species in 
occupied habitat. 

Rose mallow ~~ticus kknkurpus) 

1. To the extent consistent with ERP objectives, create rmvegetat$ exposed substrate at tidal margins Of 
restored and created tidal ti-esh emergent wetland and riparian habitat. 

2. To the extent consistent with C&FED objectives, incorporate suitable habitat for this species into levee 
improvement, levee setback and channel island habitat restoration designs. 

3. To the extent consistent with ERP objectives, maximize siuuosity of restored and created slough channels to 
increase water-laud edge habitat ‘< -. . . _ . 
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.< . . 
Table H-l. Continued 

Recommended Species Specific Project Implementation Measures 
Other Evaluated Spe+s’ 

Birds (Contim@) ,’ 

Boggs Lake hedge-hyssop (Grotola heterosepala), ver&l ~‘001 saltscale (Attiplkpe&tens), hispid bird’s- 
beak (CordyIiznthus mol& ssp. hispius), legenere (Legenere kYmosa), spiny-sepaled button-celery (Etyngium 
spinosepdum), marsh skullcap (Scureaarirr gakkricuktq), Mariposa clarlda (Chuhia bi&ba ssp. auslralis), 
Hospital Canyon larkspur (DeQrhinium calfornicum ssp. interiw), Pauoche peppergrass (tepidium jaredii 
ssp. album), rock sanicle (Sanicula saw&is), Red HiRs ragwoti (Senecio clevelandit var. heterophyllus), 
silky cryptantha (Ctyptantha c&it), big tarplant (Blepharizonia plumosa ssp. plumosa), Lost Hills 
crownscale (2iripltzr valZico&), Carquinez goldenbush flsocoma arguta), shaggyhair lupine (Lupinus 
spedabili), adobe-lily (Fritillariaplutimra), Sanford’s arrowhead (Sag&r& sanforriii), four-angled 
spike-rush (Eleocharis quadrangulata), slough thistle (Cirsium crassicaule), Point Reyes birdSbeak 
(Cor@znfhus maritimus ssp.palustr&), Napa western flax ~esperolinon serpentinum), Rayhide Hill 
onion (A&m tuolumnense), Red Hills soaproot (Chkiwogalum grandiforum), Brandegee’s eria&um 
(Eriastrum brandegae), B&ver?s western flax (Eesperolinon brewer& Dimorphic snapdragon 
(Antirrhinum subcordatum), Drymaria-like western flax (Hesperolinon drymarioides), Madera linauthus 
(Linanthus serrulatus), Hall’s bush mallow (Malacothum~us ha@], Ahart’s paronychia (Paronychia 
&A!], English peak greenbriar (Smilax jamesii~, Mt. Hamilton coreopsjs (Coreopsis hamiltonii), El 
Dorado County mule ears (Wyeth& retikulata), most beautiful jewel-flower (Streptanthus albidus ssp. 
peramoenus), recmved larkspur (lkiphinium recurvatum), Big Bear Valley woollypod (Astragaus 
leucolobus), Jepson’s milk-vetch (Astragalus rattanii var.jepson&nus), Mt. Diablo fairy-lantern 
(Calochortus pulchellus), dwarf soaproot (Chlorogalum pomeridianum var. minus), Diablo heliauthella 
(Helianthella castanea), Congdon’s tarplant (Eemizoniapartyi ssp. congdonti), Brittlescale (Atrjpler 
depressa), San Joaquin spearscale (Atr@lex joaquiniana), and heartsee (Atriplex cordulata) 

1, To the extent consistent’ with ERp objectives, enhance or restore suitable habitats to benefit these species in 
occupied habitat 

* Recommended project implementaticm measures are adopted from the hhlti-!3pecies Conservation Strategy 
(M!$!S) Technical Report, “Evaluation Tables and MSCS Conservation Measures for Natural Community 
Conservation Plah (NCCP) Cornmom ‘ties”. All other recommended project implementation measures are 

-,__ ..h, . . -from MECS Attachment Es ‘%$aki-Sp~ies Conservation Strdtegy Prescriptiws md Consewhr\ Measures- __._, __ 
for Evaluated Species”. 

Acronyms: . / 

ERP Ecosystem Restoration Program 
MSCS Multi-Species Conservation Strategy 
NCCP Natural Community Conservation Plan 
PG&E Pacific Gas and Electric Company . 
SRA shaded riverine aquatic 

-,: 

. ., ,. 
: . 

. 
CALFED Bay-Delta Program BioIogical Opinion 
US. Fish and Wildlife Service 

H-1-7 

Table H-l. Recommended Project Implementation MewUreS 
for Animals and Plants 

Juiy 2000 

. 



Appendix I. Botanical Inventory Guidelines 
/’ I 

I 



Guidelines for Conducting and Reporting Botanical Inventories for 
Federally Listed, Proposed and Candidate Plants 

These guidelines describe protocols for conducting botanical inventories for federally listed, 
proposed and candidate plants, anti describe minimum. standards for reporting results. The 
Service will use, in part, the information outlined below in determining whether the project under 
consideration may affect any listed, proposed, or’candidate’plants, and in determining the direct, 
indirect, and cumulative effects. 

Field inventories should be conducted in a manner that will locate listed, proposed, or candidate 
species (target species) that may be present. The entire project area requires a botanical 
inventory, except developed agricultural lands. The field investigator(s) should: 

1. Conduct inventories at the appropriate times of year when target species are present and 
identifiable. Inventories will include all potential habitats. Multiple site visits during a 
field season may be necessary to make observations during the appropriate phenological 
stage of all target species. 

2. If available, use a regional or local reference population to obtain a visual image of the 
target species and associated habitat(s). If access to reference populations(s) is not 
available, investigators should study specimens fkom local herbaria. 

3. List every species observed and compile a comprehensive list of vascular plants for the 
entire project site. Vascular plakts need to be identified to a taxonomic level which 
allows rarity to be determined. 

4. Report results of botanical field inventdries that include: 

a. a description of the biological setting, including plant community, topography, 
so& potential .habitat of tai-get’ species, and an evaluation of environkental 
conditions, such as timing or quantity of rainfall, which may influence the 
performance and expression of target species 

.’ 
b. a map of project location ‘showing. scale, orientation, project boundaries, parcel 

size, and map quadrangle name 

C. survey dates and survey methodology(ies) 

d. if a reference popukttion is available, provide a written narrative describing the . 
target species reference population(s) used, and date(s) when observations were 
made 

e. 

f-. 

a comprehensi%e list of all vascular plants occurring on the project site foreach 
habitat type 

current and historic land uses of the habitat(s) and degree of site alteration 

. 



presence of target species off-site on adjacent parcels, if known 
. . 

h. an assessment of the biological significance or ecological qual@ of the project 
site in a local and regional context 

5. If target species is(are) found, report results that additionally include: 

a. a map showing federally listed, proposed and candidate species distribution as 
they relate to the proposed project 

b. if target species is (are) ‘associated with wetlands, a description of the direction 
and integrity of flow of surface hydrology. Iftarget species is (are) affected by 
adjacent off-site hydrological influences, describe these factors. 

C. the target species phenology and microhabitat, an estimate of the number of 
individuals of each target species per unit area; identify areas of high, medium and 
low density of target species over the project site, and provide acres of occupied 
habitat of target species. Investigators could provide color slides, photos or color 
copies of photos of target species or representative habitats to support information 
or descriptions contained in reports. 

d. the degree of impact(s), if any, of the proposed project ,as it relates to the potential 
unoccupied habitat of target habitat. 

6. Document findings of target species by completing California Native Species Field 
Survey Form(s) and submit form(s) to the Natural Diversity Data Base. Documentation 
of determinations and/or voucher specimens may be useful in cases of taxonomic 
ambiguities, habitat or range extensions. 

,’ 7. Report as an addendum to the original survey, any change in abundance and distribution 
of target plants in subsequent years. Project sites with inventories older than 3 years from 
the current date of project proposal’submission will likely need additional survey., 
Investigators need to assess whether an additional survey(s) is (are) needed. 

8: Adverse conditions may prevent investigator(s) from dete xruining presence or identifying 
some target species in potential habitat(s) of target-species. Disease, drought, predation, 
or herbivory may preclude the presence or identification of target species in any year. An 
additional botanical inventory(ies) in a subsequent year(s) may be required if adverse 
conditions occur in a potential habitat(s). Investigator(s) may need to discuss such 
conditions. -i:: “” 

. 9. Guidance from California Department of Fish and Game (CDFG) regarding plant and 
plant community surveys can be found in Guidelines for Assessing the Effects of 
Proposed Developments on Rare and Endangered Plants and Plant Communities, 1984. 

Please contact the CDFG Regional Office for questions regarding the CDFG guidelines and for 
assistance in dete rmining any applicable State regulatory requirements. 
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Appendix J. CALFED Ecosystem Restoration Program Stage 1 Milestones 

Milestones 
Ecosystem 

Element/Water 
Quality Parameter 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Ecolohcal Processes 

Develop a methodology for evaluating delta flow and hydrodynamic patterns 
and begin implementati& of an ecologically based plan to restore conditions 
in the rivers and sloughs of the Delta sufficient to support targets for the 
restoration of aquatic resources. 

Bay-Delta 
Hydrodynamics 

Central Valley chinook salmon and steelhead, 
green sturgeon, delta smelt, longfin smelt, and 
Sacramento splittail 

Develop and implement temperature management programs within major 
tributaries in the Eastside Delta Tributaries EMZ. The goal of the programs 
should be achievement of the ERF’ temperature targets for salmon and 
steelhead. The programs shall include provisions to: a) develop accurate and 
reliable water temperature prediction models; b) evaluate the use of minimum 
carryover storage levels and other operational tools; c) evaluate the use of 
new facilities such.as temperature control devices; and d) recommend 
operational and/or physical facilities as a long-term solution. 

Central Valley 
Stream Temperatures 

Central Valley fall/late fall-run chino&k salmdn 
and steelhead 

Provide a fall or early winter outflow that emulates the first “winter” rain Central Valley 
through the Delta. Streamflow 

all Central Valley salmonids 

Complete a fluvial geomorphic assessment of coarse sediment supply needs 
and sources to maintain, improve, or supplement gravel recruitment and 
natural sediment transport processes linked to stream channel maintenance, 
erosion and deposition, maintenance of fish spawning areas, and the 
regeneration of riparian vegetation. Develop and implement a program to 
reduce erosion and maintain gravel recruitment on at least one tributary 
within the Eastside Delta Tributaries fiMZ. 

Coarse Sediment 
SUPPlY 

all races of chinook Amon, steelhead, splittail, 
delta smelt, green sturgeon, bank swallow, 
California yellow warbler, western yellow-billed 
cuckoo, Least Bell’s vireo, valley elderberry 
longhorn beetle, Norther California black walnut 

1 



Milestones 

Develop floodplain management plans, including feasiblility studies to 
construct setback levees, to restore and improve opportunities for rivers to 
inundate their floodplain on a seasonal basis for at least one tributary within 
the Eastside Delta Tributary EMZ. 

Element/Water MSCS “R” and 5” 

’ n smelt, western yellow-billed 
cuckoo, California yellow warbler, Least Bell’s 
vireo, San Joaquin Valley woodrat, Valley 
elderberry long-horn beetle, Northern California 

In the Sacramento-San Joaquin Delta EMZ, cooperatively enhance at least Agricultural Lands reater sandhill crane, giant garter snake, 

Management units respectively. 

Conduct surveys to locate potential habitat restoration sites capable of 
supporting Antioch dunes evening primrose, Contra Costa wallflower, and 
Lange’s metalmark butterfly. Enhance 50 acres of low to moderate quality 
Antioch inland dune scrub habitat to support these species. Annually 
monitor establishment success. 

Inland Dune Scrub Lange’s metalmark butterfly, Antioch dunes 
evening primrose, Contra Costa wallflower 
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Milestones 

Restore a minimum of 125 acres of channel islands and 125 acres of shoals in 
the Delta. 

Develop and implement a program to establish, restore, and maintain riparian 
habitat to improve floodplain habitat, salmonid shaded riverine aquatic 
habitat, and instream cover along at least one tributary within the Eastside 
Delta Tributary EMZ 

Ecosystem 
Element/Water 

Quality Parameter 

Midchannel Islands 
and Shoals 

Riparian and 
Riverine Aquatic 
Habitats 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

all Central Valley salmonids, Sacramento splittail, 
delta smelt, black rail 

Ceritral Valley steelhead, fall/late fall-run 
chinook salmon, western yellow-billed cuckoo, 
Valley elderbeny long-horn beetle, riparian brush 
rabbit, California yellow warbler, Least Bell’s 
vireo, little willow flycatcher, delta coyote thistle 

Implement 25 percent of the ERP target for diverse, self-sustaining riparian 
community for each EMU in the Sacramento-San Joaquin Delta EMZ. 

Restore a minimum of 300 acres of self-sustaining or managed diverse natural 
riparian habitat along the Mokelumne River, Cosumnes River, and Calaveras 
River and protect existing riparian habitat. 

Riparian and 
Riverine Aquatic 
Habitats 

Riparian and 
Riverine Aquatic 
Habitats 

Central Valley fall/late fall-run chinook salmon, 
steelhead, western yellow-billed cuckoo, little 
willow flycatcher, California yellow warbler 

Central Valley fall/late fall-run chinook salmon, 
steelhead, western yellow-billed cuckoo, little 
willow flycatcher, California yellow warbler, 
Valley elderberry long-horn beetle 

Enhance, protect and restore 1,000 to 1,500 acres of seasonal wetlands in the 
East Delta EMU for optimum greater sandhill crane habitat. 

Restore a minimum of 500,250,500, and 750 acres of tidal perennial aquatic 
habitat in the North, East, South, and Cental and West Delta Ecological 
Management units respectively. 

Seasonal Wetlands greater sandhill crane, Swainson’s hawk 

Tidal Perennial 
Aquatic Habitat 

all Central Valley salmonids, delta smelt, 
Sacramento splittail, longfin smelt, green 
sturgeon 

Stressors Reduction 

Develop and implement a program to address inadequate instream flows for 
steelhead and chinook salmon on streams within Eastside Delta tributaries. 
Where appropriate provide adequate flows for Sacramento splittail and green 
sturgeon. 

Dams and Other 
Structures 

steelhead, fall/late fall-run chinook salmon, green 
sturgeon, Sacramento splittail 
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Milestones Element/Water 

California black rail, California clapper rail 

Complete installation of fish passage facilities at Bellota Weir, Clements Dams and Other 

ement a program to improve 
juvenile salmonids below Woodbridge Dam on the lower Mokelumne River 
that includes the following elements: (1) improving the form and function of 
the stream channel; (2) rebuilding the Woodbridge Dam fish passage and 
diversion screening facilities to minimize losses of downstream migrating 

Predation and Central Valley fall/late fall-run chinook salmon, 

acceptable to the Fish and Wildlife Agencies. 

4 
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Milestones 

Actions to minimize or eliminate low dissolved oxygen conditions (DO sag) 
in lower San Joaquin River near Stockton (from Phase II Report): 
. Complete studies of causes for DO sag in San Joaquin River near 

Stockton. 
. Define and implement corrective measures for DO sag. 
. Finalization of investigation of methods to reduce constituents that 

cause low DO for inclusion in total maximun daily load (TMDL) 
recommendation by the Central Valley RWQCB. 

. Finalization of Basin Plan Amendment and TMDL for constituents 
that cause low DO in the San Joaquin River. 

. Implement appropriate source and other controls and other 
management practices, as recommended in the TMDL, to reduce 
anthropogenic oxygen depleting substances loadings and minimize 
or eliminate low DO conditions. 

Ecosystem 
Element/Water MSCS “R” and “r” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

dissolved oxygen, Salmonids, delta smelt, Sacramento splittail, 
oxygen depleting longtin smelt, green sturgeon 
substances, nutrients, 
total organic carbon 
PC) 

Develop, impIement, and support measures to reduce pollutant (oxygen 
depleting substances, nutrients, and ammonia) discharges from concentrated 
animal feeding operations. (from Phase II Report) 

Encourage regulatory activity to reduce discharge of oxygen reducing 
substances and nutrients by unpermitted dischargers. (from Phase II Report) 

oxygen depleting Salmonids, Sacramento splittail 
substances, nutrients, 
TOC, ammonia 

dissolved oxygen, Salmonids, Sacramento splittail 
oxygen depleting 
substances, nutrients 

. 
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Milestones 

4ctions to reduce fine sediment loading to streams, especially Tuolumne, 
\/[erced, Stanislaus, Cosumnes, Napa, and Petaluma Rivers, and Sonoma 
“reek, due to human activities (from Phase II Report and Water Quality 
Program Plan): 

Participate in implementation of USDA sediment reduction program. 
Implement sediment reduction BMPs in construction areas, on 
agricultural lands, for urban stonnwater runoff, and other specific 
sites. 
Implement stream restoration and revegetation work. 

. Quantify and determine ecological impacts of sediments in target 
watersheds, implement corrective actions. 

Conduct the necessary research to determine no adverse 
ecological/biological effects threshold concentrations for mercury in 
sediments and key organisms in the Bay-Delta estuary and its watershed. 

Conduct the following mercury evaluation and abatement work in the Cache 
Creek watershed (from Phase II Report): 
l Support development and implementation of TMDL for mercury. 
l Determine bioaccumulation effects in creek and Delta. 
l Source, transport, inventory, mapping and speciation of mercury. 
l Participate in Stage 1 remediation (drainage control) of mercury mines as 

appropriate. 
l Determine sources of high levels of bioavailable mercury 

Conduct the following mercury evaluation and abatement work in the Delta 
(from Phase II Report): 
l Determine methylization (part of bioaccumulation) process in Delta. 
l Determine sediment mercury concentration in areas that would be dredged 

during levee maintenance or conveyance work. 
l Determine potential impact of ecosystem restoration work on methyl 

mercury levels in lower and higher trophic level organisms. 

Ecosystem 
Element/Water 

Quality Parameter 

.urbidity/ 
sedimentation 

mercury 

mercury 

mercury 

MSCS “R” and ‘Y Covered Species that would 
Benefit from Achieving Milestones 

Salmonids 

Salmonids, Sacramento splittail, green sturgeon, 
giant garter snake, salt marsh harvest mouse, 
California clapper rail, California black rail 

Salmonids, Sacramento splittail, green sturgeon, 
giant garter snake 

Salmonids, Sacramento splittail, green sturgeon, 
giant garter snake, salt marsh harvest mouse, 
California clapper rail, California black rail 



Ecosystem 
Milestones Element/Water MSCS “R” and “r” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

Conduct the following pesticide work (from Phase II Report): carbofurans, Salmonids, delta smelt, longtin smelt, Sacramento 
. Develop diazinon and chlorpyrifos hazard assessment criteria with CDFG chloropyrifos, splittail, green sturgeon, giant garter snake, 

and the Department of Pesticide Regulations. diazinon possibly other species depending on type of 
. Support development and implementation of a TMDL for diazinon. actions and specific sites. 
. Develop BMPs for dormant spray and household uses. 
. Determine the ecological significance of pesticide discharges. 
. Support implementation of BMPs. 
. Monitor to determine effectiveness of BMPs 

Conduct the following selenium work: selenium Salmonids; delta smelt, longtin smelt, Sacramento 
. Conduct selenium research to fill data gaps in order to refine regulatory splittail, green sturgeon, giant garter snake, salt 

goals of source control actions; determine bioavailability of selenium marsh harvest mouse, California clapper rail, 
under several scenarios (from Phase II Report). California black rail 

. Evaluate and, if appropriate, implement real-time management of 
selenium discharges (from Phase II Report). 

. Expand and implement source control, treatment, and reuse programs 
(from Phase II Report). 

. Coordinate with other programs; e.g., recommendations of San Joaquin 
Valley Drainage Implementation Program, CVPIA for retirement of lands 
with drainage problems that are not subject to correction in other ways 
(from Phase II Report). 

. Support development and implementation of TMDL for selenium in the 
San, Joaquin River watershed (focus on Grassland area). 

Conduct the following actions in reduce organochlorine pesticide inputs to 
streams (from Phase II Report): 
. Participate in implementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs on agricultural lands and other 

specific sites. 
. Implement BMPs for urban/industrial stormwater runoff and discharges 

to reduce PCB and organochlorine pesticides. 

chlorodane, DDT, Salmonids, delta smelt, longfin smelt, Sacramento 
PCBs, toxaphene splittail, green sturgeon, giant garter snake 
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Conduct the following trace metals work (from Phase II Report): 
l Determine spatial and temporal extent of metal pollution. splittail, green sturgeon, giant garter snake, salt 
l Determine ecological significance and extent of copper contamination. marsh harvest mouse, California clapper rail, 
. Evaluate impacts of other metals such as cadmium, zinc, and chromium. California black rail 
. Participate in Brake Pad Partnership to reduce introduction of copper. 

. Participate in reme n of mine sites as part of local watershed 

Conduct the following unknown toxicity work (from Phase II Report): toxicity of unknown Salmonids, delta smelt, longfin smelt, Sacramento 
. Conduct appropriate studies to identify unknown toxicity, and develop splittail, green sturgeon 

management actions as appropriate. 

Central Valley salmonids, 
arian scrub and shrub vegetation in each of the 
of the Suisun Marsh/North San Francisco Bay 



Ecosystem 
Milestones Element/Water MSCS “R” and “r” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

In the Suisun Marsh/North San Francisco Bay EMZ, restore a minimum of Saline Emergent All Central Valley salmonids, delta smelt, longtin 
7,000 acres of Saline Emergent Wetland by restoring tidal action in the Wetland smelt, Sacramento splittail, Suisun song sparrow, 
Suisun Bay and Marsh Ecological Management Unit (including 200 acres of San Pablo song spa&w, California Clapper rail, 
muted tidal marsh along the Contra Costa shoreline) and a cumulative total of California black rail, Suisun thistle, soft bird’s 
1,000 acres in the Napa River, Sonoma Creek, Petaluma River, and San Pablo beak, Point Reyes bird’s-beak, salt marsh harvest 
Bay Ecological Management Units. Restore high marsh and high-marsh mouse, Suisun ornate shrew, San Pablo California 
upland transition habitat in conjunction with restoration of saline emergent vole, Suisun aster, salt marsh common yellow 
wetland. Develop cooperative programs to acquire, in fee-title or through a throat 
conservation easement, the land needed for tidal restoration, and complete 
the needed steps to restore the wetlands to tidal action. Begin aggressive 
program of control of non-native plant species that are threatening the known 
populations of Suisun thistle, Suisun Marsh aster, soft bird’s beak, and Point 
Reyes bird’s beak. 
- Bring into protection at least 25% of currently occupied, but unprotected 
Suisun Marsh aster habitat, spread throughout the North, East, South Delta 
and Napa River Ecological Units, and ensure appropriate management. 
-Expand suitable tidal slough habitat for Suisun Marsh aster by 25 linear 
miles. 
-Identify at least three protected and managed sites for introduction of at least 
three additional populations of Suisun thistle; increase overall population 
size at least threefold. 
-Establish at least one new population of soft bird’s beak with high 
likelihood of success in restored habitat in each of the Suisun Bay and Marsh 
EMU, the Napa River EMU, and the Petaluma River EMU. 
-Establish at least one new Point Reyes bird’s beak population in the -. 
Petaluma River and San Pablo Bay EMUS. 



Milestones 

Restore suitable, occupied slough edge habitat for delta mudwort and delta 
tule pea by at least 5 miles in the Suisun Bay and Marsh EMU and by at least 
10 miles in the Napa River EMUS. 

Bring at least 25% the currently existing but unprotected occurrences of delta 
mudwort and delta tule into protection through purchase or conservation 
agreement, and ensure appropriate management. 

Ecosystem 
Element/Water 

Quality Parameter 

Saline Emergent 
Wetland 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

all Central Valley salmonids, delta smelt, 
Sacramento splittail, California black rail, 
Mason’s lilaeopsis, delta mudwort, delta tule pea 

In the Suisun Marsh/North San Francisco Bay Ecological Management Zone, 
restore and manage a minimum of 500 acres of seasonal wetland, and improve 
management of a minimum of 7,000 acres of existing, degraded seasonal 
wetland in a manner that provides suitable habitat for salt marsh harvest 
mouse, San Pablo California vole, and Suisun ornate shrew. 

Seasonal Wetlands salt marsh harvest mouse, San Pablo California 
vole, Suisun ornate shrew 

Restore a minimum of 400 acres of tidal perennial aquatic habitat in the Tidal Perennial 
Suisun Marsh/North San Francisco Bay Ecological Management Zone. Aquatic Habitat 

all Central Valley salmonids, delta smelt, 
Sacramento splittail, longfin smelt 
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Milestones 

Develop a cooperative program to acquire, manage and restore 100 acres of 
vernal pools and 500 to 1,000 acres of adjacent buffer areas in the Suisun 
Marsh/North San Francisco Bay EMZ. 

Ecosystem 
Element/Water 

Quality Parameter 

Vernal Pools 

MSCS “R” and 5” Covered Species that would 
Benefit from Achieving Milestones 

Delta green ground beetle, Crampton’s tuctoria, 
Alkali milk- vetch 

Protect all existing known occurrences of Crampton’s tuctoria through 
conservation easement or purchase from willing sellers (including CNDDB 
Element Occurrence #2 and any new populations that are found). Identify at 
least two protected and managed sites for introduction of additional 
populations; begin introduction and monitor for success. 

Manage at least 250 acres of the ERP target for vernal pools near the Jepson 
Prairie preserve as suitable habitat for alkali milk vetch. Establish new 
populations on protected and appropriately managed lands. Bring 50% of 
currently unprotected, existing populations into protection through purchase 
or conservation agreement, and ensure appropriate management. 

Stressors Reduction 

Develop a program to consolidate, screen, or eliminate 25% of the unscreened 
diversions in Suisun Marsh. 

Water Diversions all R and r covered fish 

Develop, implement, and support measures to reduce pollutant (oxygen 
depleting substances, nutrients, and ammonia) discharges from concentrated 
animal feeding operations. (from Phase II Report) 

Encourage regulatory activity to reduce discharge of oxygen reducing 
substances and nutrients by unpermitted dischargers. (from Phase II Report) 

oxygen depleting Salmonids, Sacramento splittail 
substances, nutrients, 
TOC, ammonia 

dissolved oxygen, Salmonids, Sacramento splittail 
oxygen depleting 
substances, nutrients 
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Milestones 

Actions to reduce fine sediment loading to streams, especially Tuolumne, 
Merced, Stanislaus, Cosumnes, Napa, and Petaluma Rivers, and Sonoma 
Creek, due to human activities (from Phase II Report and Water Quality 
Program Plan): 
. Participate in implementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs in construction areas, on 

agricultural lands, for urban stormwater runoff, and other specific sites. 
. Implement stream restoration and revegetation work. 
* Quantify and determine ecological impacts of sediments in target 

watersheds, implement corrective actions. 

Ecosystem 
Element/Water 

Quality Parameter 

turbidity/ 
sedimentation 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Salmonids 

Conduct the necessary research to determine no adverse 
ecological/biological effects threshold concentrations for mercury in 
sediments and key organisms in the Bay-Delta estuary and its watershed. 

Conduct the following pesticide work (from Phase II Report): 
. Develop diazinon and chlorpyrifos hazard assessment criteria with 

CDFG and the Department of Pesticide Regulations. 
. Support development and implementation of a TMDL for diazinon. 
. Develop BMPs for donnant spray and household uses. 
l Determine the ecological significance of pesticide discharges. 
. Support implementation ofBMPs. 
. Monitor to determine effectiveness of BMPs 

mercury 

carbofurans, 
chloropyrifos, 
diazinon 

Salmonids, Sacramento splittail, green sturgeon, 
giant garter snake, salt marsh harvest mouse, 
California clapper rail, California black rail 

Salmonids, delta smelt, longfin smelt, Sacramento 
splittail, green sturgeon, giant garter snake, 
possibly other species depending on type of 
actions and specific sites. 
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Milestones 

Conduct the following selenium work: 
. Conduct selenium research to fill data gaps in order to refine 

regulatory goals of source control actions; determine bioavailability 
of selenium under several scenarios (from Phase II Report). 

. Evaluate and, if appropriate, implement real-time management of 
selenium discharges (from Phase II Report). 

. Expand and implement source control, treatment, and reuse 
programs (from Phase II Report). 

. Coordinate with other programs; e.g., recommendations of San 
Joaquin Valley Drainage Implementation Program, CVPIA for 
retirement of lands with drainage problems that are not subject to 
correction in other ways (from Phase II Report). 

. Support development and implementation of TMDL for selenium in 
the San Joaquin River watershed (focus on Grassland area). 

Ecosystem 
ElemekWater 

Quality Parameter 

selenium 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Salmonids, delta smelt, longfin smelt, Sacramento 
splittail, green sturgeon, giant garter snake, salt 
marsh harvest mouse, California clapper rail, 
California black rail 

Conduct the following actions in reduce organochlorine pesticide inputs to chlorodane, DDT, Salmonids, delta smelt, longfin smelt, Sacramento 
streams (from Phase II Report): PCBs, toxaphene splittail, green sturgeon, giant garter snake 
. Participate in implementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs on agricultural lands and other 

specific sites. 
. Implement BMPs for urban/industrial stormwater runoff and 

discharges to reduce PCB and organochlorine pesticides. 
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Milestones 

, Determine spatial and temporal extent of metal pollution. splittail, green sturgeon, giant garter snake, salt 
, Determine ecological significance and extent of copper marsh harvest mouse, California clapper rail, 

contamination. California black rail 
Evaluate impacts of other metals such as cadmium, zinc, and 
chromium. 
Participate in Brake Pad Partnership to reduce introduction of 
copper. 

Conduct the following unknown toxicity work (from Phase II Report): 
. Conduct appropriate studies to identify unknown toxicity, and 

develop management actions as appropriate. 

toxicity of unknown Salmonids, delta smelt, longfin smelt, Sacramento 
splittail, green sturgeon 



Milestones 
Ecosystem 

Element/Water 
Quality Parameter 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Ecolopical Processes 

Construct a network of channels totaling 20 miles within the Sutter and Yolo 
Bypasses that effectively drains flooded lands after floodflows stop entering 
the bypasses. The channels should be designed to allow juvenile 
anadromous and resident fish to move from rearing and migratory areas. 

Natural Floodplain Central Valley chinook salmon and steelhead, 
and Flood Processes Sacramento splittail 

Develop and begin implementation of a program in the Yolo Basin to restore 
channel-floodplain connectivity and floodplain processes. Design natural 
stream channel configurations and expand floodplain overflow areas in the 
lower Cache and Putah Creek floodplains, as well as in channels and sloughs 
of the upper Yolo Bypass to provide connections with the Delta in a manner 
consistent with flood control requirements. Diversions (water source) into the 
Yolo Basin should not result in direct or indirect adverse impacts to 
salmonids. Project design features would include sloughs and creek 
channels, setback levees, and wetlands, where feasible and consistent with 
flood protection. 

Develop and implement temperature management programs within major Central Valley Central Valley fall/late fall-run chinook salmon 
tributaries in the Sacramento River Basin. The goal of the programs should Stream Temperatures and steelhead 
be achievement of the ERP temperature targets for salmon and steelhead. The 
programs shall include provisions to: a) develop accurate and reliable water 
temperature prediction models; b) evaluate the use of minimum carryover s 

storage levels and other operational tools; c) evaluate the use of new facilities 
such as temperature control devices; and d) recommend operational and/or 
physical facilities as a long-term solution. 
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Milestones Element/Water 

Develop and implement a program to address the thermal impacts of 
irrigation return flows in the Sacramento River Basin. The goal of the 
program should be achieve Basin Plan objectives for water temperature. The 
program should include provisions to: a) identify locations of irrigation’ 
return flows with thermal impacts; b) develop measures to avoid or eliminate 
thermal impacts from irrigation return flows; and c) prioritize problem sites 

impacts to chinook salmon and steelhead. If feasible, proceed with 
ntation of some or all actions to address thermal impacts of irrigation 

Antelope Creek, Battle Creek, Cottonwood Creek, and Clear 

all Central Valley salmonids, green sturgeon, 
Sacramento splittail, western yellow-billed 
cuckoo, yellow warbler, Least Bell’s vireo 

Complete a fluvial geomorphic assessment of coarse sediment supply needs 
and sources to maintain, improve, or supplement gravel recruitment and 
natural sediment transport processes linked to stream channel maintenance, 
erosion and deposition, maintenance of fish spawning areas, and the 

Coarse Sediment all races of chinook salmon, steelhead, splittail, 
delta smelt, green sturgeon, bank swallow, 
California yellow warbler, western yellow-billed 
cuckoo, Least Bell’s vireo, valley elderberry 
longhorn beetle, Norther California black walnut 

am managemen 
construct setback levees, to restore and improve opportunities for rivers to 
inundate their floodplain on a seasonal basis for at least one tributary within 
each of the EMZs in the Sacramento River Basin. Among the areas to be 
included are the lower 10 miles of Clear Creek, Antelope Creek, and Deer 

and Flood Processes delta smelt, longfin smelt, western yellow-billed 
cuckoo, California yellow warbler, Least Bell’s 
vireo, San Joaquin Valley woodrat, Valley 

/ 
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Milestones 

Protect 15,000 acres within the Inner River Zone areas between Red Bluff and 
Clolusa reaches within identified the Sacramento River Conservation Area. 
Establish between 3 and 5 habitat preserves for bank swallows along the 
upper reaches of the Sacramento River capable of supporting 5000 bank 
swallow burrows between the towns of Colusa and Red Bluff. 

Ecosystem 
ElementWater 

Quality Parameter 

Stream Meander 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

all Central Valley sahnonids, steelhead, western 
yellow-billed cuckoo, Least Bell’s vireo, 
Swainson’s hawk, Valley elderberry longhorn 
beetle, bank swallow 

Habitats 

In the AmericarrRiver Basin, Butte Basin, Colusa Basin, Feather River/Sutter 
Basin EMZs, cooperatively enhance at least 15 to 25% of the ERPP target for 
wildlife friendly agricultural practices. 

Agricultural Lands greater sandhill crane, giant garter snake, 
Swainson’s hawk 

Develop and implement a program to establish, restore, and maintain riparian 
habitat to improve floodplain habitat, salmonid shaded riverine aquatic 
habitat, and instream cover along at least one tributary within each of the 
following Ecological Management Zones: American River Basin, Butte 
Basin, Colusa Basin, Cottonwood Creek, Feather River/Sutter Basin, North 
Sacramento Valley, Sacramento River, and Yolo Basin. While restoring 
habitat conditions in the American River EMZ, maintain continuous 
corridors of suitable riparian habitat for valley elderberry longhorn beetle. 

Riparian and 
Riverine Aquatic 
Habitats 

all Central Valley salmonids, western yellow- 
billed cuckoo, Valley elderberry long-horn beetle, 
California yellow warbler, Least Bell’s vireo, little 
willow flycatcher 

Protect existing known occurrences of northern California black walnut 
native stands through conservation easement or purchase. 

. 
Identify at least 3 protected and managed sites for introduction of additional 
populations of northern California black walnut; begin introduction and 
monitor for success. Population creation should be part of a broader effort to 
restore riparian areas which historically contained walnut. 
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warbler, western yellow-billed cuckoo, Least 
percent of the upper and 25 percent of the lower reaches of Cottonwood Bell’s vireo, little willow flycatcher 
Creek, and (2) the development of a comprehensive watershed management 
plan that supports local land use decisions to protect existing riparian and 

Restore 2 miles of the 10 mile target of riparian habitat restoration along the all Central Valley salmonids, California yellow 
lower reaches of each of the following tributaries: Battle, Clear, Deer, Mill, warbler, western yellow-billed cuckoo, little 
Butte, Big Chico, Antelope, Feather, Yuba, and Bear Rivers. willow flycatcher, Least Bell’s vireo, Valley 

nto River Basin 

splittail and green sturgeon. 

On Big Chico Creek, repair the Lindo Channel weir and fishway at the Lindo Dams and Other all Central Valley salmonids 
Channel box culvert at the Five Mile Diversion to improve upstream fish Structures 
passage. 

Develop and implement’s solution to improve passage of upstream migrant Dams and Other all Central Valley salmonids, green sturgeon 
adult fish and downstream migrant juvenile fish Battle Creek. Structures 

0 B 
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Milestones 

Evaluate the feasibility of constructing fish passage facilities at the Grays 
Bend-Old River-Freemont weir complex at the upper end of the Yolo Bypass. 

Ecosystem 
Element/Watt% 

Quality Parameter 

Dams and Other 
Structures 

MSCS “R” and 9” Covered Species that would 
Benefit from Achieving Milestones 

all Central Valley salmonids 

Develop a program to reduce or eliminate fish stranding in the Sacramento, 
Feather and Yuba rivers and the Colusa Basin drain and Sutter Bypass in the 
active stream channels, floodplains, shallow ponds and borrow areas. 
Develop protocols for ramping flow reductions. Conduct surveys of 
stranding under a range of flow conditions and recommend solutions. 

Stranding all Central Valley salmonids, green sturgeon, 
longfin smelt, Sacramento splittail 

Install positive barrier fish screens on all diversions greater than 250 cfs in all Water Diversions all R and r covered fish 
EMZs and 25% of all smaller unscreened diversions in the Sacramento River 
Basin. Among those diversions to be screened are the DWR Pumping Plants 
and 50% of small diversion located on east side of Sutter Bypass, the Bella i 
Vista diversion in the upper Sacramento River near Redding, East-West 
Diversion Weir, Weir 5, Weir 3, Guisti Weir and Weir 1 in the Sutter Bypass, 
White Mallard Dam, Morton Weir, Drivers Cut Outfall and Colusa 
Shooting/Tarke Weir Outfall and associated diversion screens in the Butte 
Sink.. 

Develop, implement, and support measures to reduce pollutant (oxygen oxygen depleting Salmonids, Sacramento splittail 
depleting substances, nutrients, and ammonia) discharges from concentrated substances, nutrients, 
animal feeding operations. (from Phase II Report) TOC, ammonia 

. 

19 



Ecosystem 
Milestones Element/Water MSCS “R” and 9” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

4ctions to minimize or eliminate inter-substrate low dissolved oxygen dissolved oxygen, Salmonids 
:onditions in salmonid spawning and rearing habitat, especially in the turbidity/ 
Clokelumne, Cosumnes, American, Merced, Tuolumne, and Stanislaus Rivers sedimentation 
:from Phase II Report and Water. Quality Program Plan): 

Develop inter-substrate DO testing for salmonid spawning and 
rearing habitat. 
Conduct comprehensive surveys to assess the extent and severity.of 
inter-substrate low DO conditions. 

I Develop and begin implementing appropriate best management 
practices (BMPs), including reducing anthropogenic fine sediment 
loads, to minimize or eliminate inter-substrate low DO conditions. 

Encourage regulatory activity to reduce discharge of oxygen reducing dissolved oxygen, Salmonids, Sacramento splittail 
substances and nutrients by unpermitted dischargers. (from Phase II Report) oxygen depleting 

substances, nutrients 

Actions to reduce fine sediment loading to streams, especially Tuolumne, turbidity/ Salmonids 
Merced, Stanislaus, Cosumnes, Napa, and Petaluma Rivers, and Sonoma sedimentation 
Creek, due to human activities (from Phase II Report and Water Quality 
Program Plan): 
. Participate in impiementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs in construction areas, on 

agric&uraI lands; for urban stormwater runoff, and other specific 
sites. 

. Implement stream restoration and revegetation work. 

. Quantify and determine ecological impacts of seditnents in target 
. 

watersheds, implement corrective actions. 

Conduct the necessary research to determine no adverse mercury Salmonids, Sacramento splittail, green sturgeon, 
ecological/biological effects threshold concentrations for mercury in giant garter snake, salt marsh harvest mouse, 
sediments and key organisms in the Bay-Delta estuary and its watershed. California clapper rail, California black rail 
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Milestones 

Conduct the following mercury evaluation and abatement work in the Cache 
Creek watershed (from Phase II Report): 
. Support development and implementation of TMDL for mercury. 
. Determine bioaccumulation effects in creek and Delta. 
. Source, transport, inventory, mapping and speciation of mercury. 
. Participate in Stage 1 remediation (drainage control) of mercury mines as 

appropriate. 

Ecosystem 
Elemenmater 

Quality Parameter 

mercury 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Salmonids, Sacramento splittail, green sturgeon, 
giant garter snake 

. Determine sources of high levels of bioavailable mercury 

Conduct the following mercury evaluation and abatement work in the mercury Salmonids, Sacramento splittail, green sturgeon, 
Sacramento River (from Phase II Report): giant garter snake 
. Determine, inventory, and sources of high levels of bioavailable mercury 
. Refine mercury models. 
. Participate in remedial activities. 

Conduct the following pesticide work (from Phase II Report): carbofurans, Salmonids, delta smelt, longfin smelt, Sacramento 
. Develop diazinon and chlorpyrifos hazard assessment criteria with CDFG chloropyrifos, splittail, green sturgeon, giant garter snake, 

and the Department of Pesticide Regulations. -diazinon possibly other species depending on type of 
. Support development and implementation of a TMDL for diazinon. actions and specific sites. 
. Develop BMPs for dormant spray and household uses. 
. Determine the ecological significance of pesticide discharges. 
. Support implementation of BMPs. 
. Monitor to determine effectiveness of BMPs 

Conduct the following actions in reduce organochlorine pesticide inputs to chlorodane, DDT, Salmonids, delta smelt, longfin smelt, Sacramento 
streams (from Phase II Report): . PCBs, toxaphene splittail, green sturgeon, giant garter snake 
. Participate in implementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs on agricultural lands and other 

specific sites. 
. Implement BMPs for urban/industrial stormwater runoff and discharges 

to reduce PCB and organochlorine pesticides. 
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Conduct the fol 

Milestones Element/Water 

green sturgeon, grant garter snake, salt 
marsh hirvest mouse, California clapper rail, 

. Evaluate impacts of other metals such as cadmium, zinc, and chromium, California black rail 

. Participate in Brake Pad Partnership to reduce introduction of copper;. 

. Partner with municipalities on evaluation and implementation of 
stormwater control facilities. 

e sites as part of local watershed 

management actions as appropriate. 
splittail, green sturgeon 

Develop and implement temperature management programs within major 
tributaries in the.San Joaquin River Basin, The goal of the programs should 
be achievement of the ERP temperature targets for salmon and steelhead. The 
programs shall include provisions to: a) develop accurate and reliable water 

Stream Temperatures and steelhead 



Milestones 

Develop and implement a program to address the thermal impacts of 
irrigation return flows in the San Joaquin River Basin. The goal of the 
program should be achieve Basin Plan objectives for water temperature. The 
program should include provisions to: a) identify locations of irrigation 
return flows with thermal impacts; b) develop measures to avoid or eliminate 
thermal impacts from irrigation return flows; and c) prioritize problem sites 
based on impacts to chinook salmon and steelhead. If feasible, proceed with 
implementation of some or all actions to address thermal impacts of irrigation 
return flows. 

Ecosystem 
Element/Water 

Quality Parameter 

Central Valley 
Stream Temperatures 

MSCS “R” and “r” Covered Species that would 
Benefit from Achieving Milestones 

Central Valley fall/late fall-run chinook sahnon 
and steelhead 

Complete a fluvial geomorphic assessment of coarse sediment supply needs 
and sources to maintain, improve, or supplement gravel recruitment and 
natural sediment transpdrt processes linked to stream channel maintenance, 
erosion and deposition, maintenance of fish spawning areas, and the 
regeneration of riparian vegetation. Develop and implement a program to 
reduce erosion and maintain gravel recruitment on at least one tributary 
within each EMZ within the San Joaquin River Basin. In the East San 
Joaquin Basin EMZ, complete fluvial geomorphic assessments on all 
tributaries. 

Coarse Sediment 
SUPPlY 

all races of chinook salmon, steelhead, splittail, 
delta smelt, green sturgeon, bank swallow, 
California yellow warbler, western yellow-billed 
cuckoo, Least Bell’s vireo, valley elderbeny 
longhorn beetle, Northern California black walnut 

Develop floodplain management plans, including feasibility studies to 
construct setback levees, to restore and improve opportunities for rivers to 
inundate their floodplain on a seasonal basis for at least one tributary within 

’ each of the EM& in the San Joaquin River Basin. Among the areas to be 
included are at least 10 miles of stream channel in the West San Joaquin 
EMZ. 

Natural Floodplain all Central Valley salmonids, Sacramento splittail, 
and Flood Processes delta smelt, longfin smelt, western yellow-billed 

cuckoo, California yellow warbler, Least Bell’s 
vireo, San Joaquin Valley woodrat, Valley 
elderberry long-horn beetle, Northern California -. 
black walnut 
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Milestones ered Species that would 
leving Milestones 

habitat in the Tuolumne, Stanislaus, and Merced Rivers that includes the 
following elements: (1) reconstructing channels at selected sites by isolating 
or filling in inchannel gravel extraction areas; (2) increasing natural meander 
by removing riprap and relocating other structures that impair stream 

(also Predation and steelhead, western yellow-billed cuckoo, 
California yellow warbler, bank swallow 

run chinook salmon steelhead bank swallow 

anticipated floodflows and restore floodplain habitat. 

perennial grassland associated with existmg or proposed wlldlife corridors, 
wetlands, or floodplain habitats. 
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Milestones 

Develop and implement a program to establish, restore, and maintain riparian 
habitat to improve floodplain habitat, salmonid shaded riverine aquatic 
habitat and instream cover along at least one tributary within the East San 
Joaquin and San Joaquin River EMZs. 

Ecosystem 
Element/Water 

Quality Parameter 

Riparian and 
Riverine Aquatic 
Habitats 

MSCS “R” and 9” Covered Species that would 
Benefit from Achieving Milestones 

Central Valley steelhead, fall/late fall-run 
chinook salmon, western yellow-billed cuckoo, 
Valley elderberry long-horn beetle, riparian brush 
rabbit, California yellow warbler, Least Bell’s 
vireo, little willow flycatcher, delta coyote thistle 

Implement 25 percent of the ERP target for diverse, self-sustaining riparian 
community for all EMZs in the San Joaquin River Basin. 

Bring at least three of the currently existing but unprotected delta coyote 
thistle occurrences into protection through purchase or conservation 
agreement, and ensure appropriate management. 

Riparian and San Joaquin Valley woodrat, delta coyote thistle, 
Riverine Aquatic western yellow-billed cuckoo, Valley elderberry 
Habitats long-horn beetle, riparian brush rabbit 

Increase suitable habitat for delta coyote this&by at least 20% and the 
number of populations and individuals by at least 10% through habitat 
management and protection. 

Establish two new riparian brush rabbit habitat preserves within the historical 
range of the species. Protect and enhance a minimum of 150 contiguous acres 
of mature, shrub-rich riparian forest and associated highwater refugia on the 
San Joaquin River, between the Merced River confluence and Vemalis, and 
on each of the east-side tributaries (the Stanislaus, Tuolumne and Merced 
rivers) for habitat values and as potential riparian brush rabbit re-introduction 
sites. 

. 
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Ecosystem 
Milestones Element/Water MSCS “R” and “r” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

Stressors Reduction 

Develop and implement a program to address inadequate instream flows for 
steelhead and chinook salmon on streams within San Joaquin River 
tributaries, Where appropriate provide adequate flows for Sacramento 
splittail and green sturgeon. 

Dams and Other steelhead, fall/late fall-run chinook salmon, green 
Structures sturgeon, Sacramento splittail 

Provide unimpeded upstream and downstream passage for salmon and 
steelhead on San Joaquin River Basin tributaries. 

Initiate a feasibility study of restoring steelhead migration into upper 
watershed areas (e.g., upstream of major low-elevation dams) in at least one 
San Joaquin River Basin EMZ Tributary. 

Dams and Other 
Structures 

Dams and Other 
Structures 

steelhead, fall/late fall-run chinook salmon 

steelhead 

Install positive barrier fish screens on all diversions greater than 250 cfs in all 
EMZs and 25% of all smaller unscreened diversions in the San Joaquin River 
Basin. Among those diversions to be screened are the El Solyo, Patterson, 
and West Stanislaus irrigation district diversions. 

Water Diversions all R and r covered fish 

. 
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Milestones 

Actions to minimize or eliminate low dissolved oxygen conditions (DO sag) 
in lower San Joaquin River near Stockton (from Phase II Report): 
. Complete studies of causes for DO sag in San Joaquin River near 

Stockton. 
. Define and implement corrective measures for DO sag. 
. Finalization of investigation of methods to reduce constituents that 

cause low DO for inclusion in total maximun daily load (TMDL) 
recommendation by the Central Valley RWQCB. 

. Finalization of Basin Plan Amendment and TMDL for constituents 
that cause low DO in the San Joaquin River. 

. Implement appropriate source and other controls and other 
management practices, as recommended’in the TMDL, to reduce 
anthropogenic oxygen depleting substances loadings and minimize 
or eliminate low DO conditions. 

Ecosystem 
Element/Water MSCS “R” and “r” Covered Species that would 

Quality Parameter Benefit from Achieving Milestones 

dissolved oxygen, Salmonids, delta smelt, Sacramento splittail, 
oxygen depleting longfin smelt, green sturgeon 
substances, nutrients, 
total organic carbon 
WC) 

Develop, implement, and support measures to reduce pollutant (oxygen oxygen depleting Salmonids, Sacramento splittail 
depleting substances, nutrients, and ammonia) discharges from concentrated substances, nutrients, 
animal feeding op&ations. (from Phase II Report) TOC, ammonia 

Actions to minimize or eliminate inter-substrate low dissolved oxygen dissolved oxygen, Salmonids 
conditions in salmonid spawning and rearing habitat, especially in the turbidity/ 
Mokelumne, Cosumnes, American, Merced, Tuolumne, and Stanislaus Rivers sedimentation 
(from Phase II Report and Water Quality Program Plan): 
. Develop inter-substrate DO testing for salmonid spawning and 

rearing habitat. 
s . Conduct comprehensive surveys to assess the extent and severity of 

inter-substrate low DO conditiqns. 
. Develop and begin implementing appropriate best management 

practices (BMPs), including reducing anthropogenic fine sediment 
loads, to minimize or eliminate inter-substrate low DO conditions. 
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Milestones 

&ality Program Plan). 
salmonids, green sturgeon 

Zreek, due to human activities (from Phase II Report and Water Quality 
Program Plan): 
, Participate in implementation of USDA sediment reduction program. 

Implement sediment reduction BMPs in construction areas, on 

Implement stream restoration and revegetation work. 
. Quantify and determine ecological impacts of sediments in target 

ey orgamsms in t 

Conduct the following pesticide work (from Phase II Report): 
. Develop diazinon and chlorpyrifos hazard assessment criteria with 

CDFG and the Department of Pesticide Regulations. 
. Support development and implementation of a TMDL for diazinon. 
. Develop BMPs for dormant spray and household uses. 
. Determine the ecological significance of pesticide discharges. 
. Support implementation of BMPs. 
. Monitor to determine effectiveness of BMPs 

Salmonids, delta smelt, longfin smelt, Sacramento 
splittail, green sturgeon, giant garter snake, 
possibly other species depending on type of 
actions and specific sites. 
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Milestones 

Conduct the following selenium work: 
. Conduct selenium research to fill data gaps in order to refine 

regulatory goals of source control actions; determine bioavailability 
of selenium under several scenarios (from Phase II Report). 

. Evaluate and, if appropriate, implement real-time management of 
selenium discharges (from Phase II Report). 

. Expand and implement source control, treatment, and reuse 
programs (from Phase II Report). 

. Coordinate with other programs; e.g., recommendations of San 
Joaquin Valley Drainage Implementation Program, CVPIA for 
retirement of lands with drainage problems that are not subject to 
correction in other ways (from Phase II Report). 

. Support development and implementation of TMDL for selenium in 
the San Joaquin River watershed (focus on Grassland area). 

Ecosystem 
Element/Water 

Quality Parameter 

selenium 

MSCS “R” and 5-” Covered Species that would 
Benefit from Achieving Milestones 

Salmonids, delta smelt, longfin smelt, Sacramento 
splittail, green sturgeon, giant garter snake, salt 
marsh harvest mouse, California clapper rail, 
California black rail 

Conduct the following actions in reduce organochlorine pesticide inputs to chlorodane, DDT, Salmonids, delta smelt, longfin smelt, Sacramento 
streams (from Phase II Report): PCBs, toxaphene splittail, green sturgeon, giant garter snake 
. Participate in implementation of USDA sediment reduction program. 
. Implement sediment reduction BMPs on agricultural lands and other 

specific sites. 
. Implement BMPs for urban/industrial stormwater runoff and 

discharges to reduce PCB and organochlorine pesticides. 
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Milestones 

Conduct the following trace metals work (from Phase II Report): 
. Determine spatial and temporal extent of metal pollution. 
. Determine ecological significance and extent of copper 

contamination. 
. Evaluate impacts of other metals such as cadmium, zinc, and 

chromium. 
. Participate in Brake Pad Partnership to reduce introduction of 

copper. 
. Partner with municipalities on evaluation and implementation of 

stormwater control facilities. 
e sites as part of local lqatershed 

Element/Water 

marsh harvest mouse, California clapper rail, 
California black rail 

. Conduct appropriate studies to identify unknown toxicity, and splittail, green sturgeon 
develop management actions as appropriate. 

lations acceptable to the fish and wildlife agencies. Conduct rangewide 
eys for all “R” and “r” covered plants and animals in the MSCS Focus 

Develop and begin implementation of a study to determine appropriate 
conditions for the germination and establishment of riparian woody plants 
along the Sacramento River and San Joaquin River. Complete development 
of a cooperative program to plant vegetation on unvegetated riprapped banks 
consistent with flood control requirements. 
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Milestones 

Conduct a study to investigate the effects of the road through Olcott Lake on 
vernal pool hydrology and impacts on vernal pool species. 

Ecosystem 
Element/Water 

Quality Parameter 
MSCS “R” and “r” Covered Species that would 

Benefit from Achieving Milestones 

Conduct instream flow studies to determine the flows necessary to support all 
life stages of anadromous and estuarine fish species. 

Conduct an investigation of in-channel structures that focuses on the 
following issues: (1) habitat suitability for both predator and prey fishes; (2) 
predator-prey interactions; and (3) recommendations for reducing predation 
on juvenile salmonids. 

Conduct experimental introductions of Sacramento perch into nontidal 
perennial aquatic habitats 

Assess the impact of hatchery practices on naturally spawning populations of 
chinook salmon and steelhead and operate hatcheries in a manner consistent 
with safe genetic practices that will maintain genetic integrity of all Central 
Valley anadromous salmonid populations. 

Through the use of existing, expanded, and new programs, monitor adult 
anadromous salmonid returns to each watershed within the MSCS focus area. 
Monitoring techniques, data compilation and analysis, and reporting should 
be standardized among researchers and watersheds to the greatest extent 
possible. 

. 
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